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REPORT OF THE COMMISSIONER. 


1.—INTRODUCTORY NOTE. 


During the period of time covered by this report the work of the 
United States Fish Commission was under the direction of Prof. Spencer 
F. Baird. In consequence of his declining health and the pressure of ad- 
ministrative duties as Secretary of the Smithsonian Institution, as well 
as Commissioner of Fisheries, the preparation of a report proper to 
accompany the various reports and papers constituting the appendix 

was prevented. 

The following digest of the onerations of the year, which has been 
prepared from data compiled mainly by Mr. C. W. Smiley, editor, for 
the convenience of the Commissioner in the preparation of his annual 
report, aims to present briefly, from an impersonal standpoint, the prin- 
cipal features of interest in connection with the work accomplished. 

The personality of the distinguished naturalist who founded the 
United States Fish Commission, and under whose wise and broad ad- 
ministration it has grown to be the custodian and conservator of one of 
our most important food resources is, however, fitly represented by his 
important posthumous paper on the sea fisheries of eastern North 
America, which appears in the appendix. This monograph, after some 
introductory account of the fisheries, follows with a list of the food and 
bait fishes and invertebrates, together with biographical notices of the 
most important species. The food and the reproduction of the sea 
fishes, their migrations and movements, numbers and abundance, and 
the dang and fatalities to which they are subject from enemies in the 
sea, from man, and through physical causes or changes are discussed 
at length. The important fishing grounds are described in detail, as 
well as the apparatus of capture, from: the primitive bow and arrow to 
the elaborate nets and pounds of the present time. The various kinds 
of bait, the methods of preserving fish and bait, and the disposition of 
offal are considered. The statistics of the value of the American 
fisheries are given, and followed by a review of the economical ap- 
plications of thé products of the fisheries as food for man and animals, 
and for use in the arts and industries in the form of oils, fertilizers, 
medicines, ete. The maintenance and improvement of the fisheries by 
legislation, artificial propagation, and the transfer of species from one 
region to another are subjects which receive the attention warranted 
by their importance. 


x 
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2.—INQUIRY RESPECTING FOOD-FISHES AND THE FISHING GROUNDS. 
A.—FIELD-WORI. 


In this branch of inquiry field-work was carried on in a thorough - 
manner along the Hastern coast of North America from the Straits of 
Florida to Newfoundland. From February 20 to May 10 the steamer 
Albatross, Lieut. Commander Z. L. Tanner, U.S. Navy, commanding, 
was engaged in a survey of the region about the Bahama Islands, in 
the joint interests of the Fish Commission and the Navy Department, 
the expenses of the cruise being shared by the two. The purpose of the 
voyage, on the part of the Fish Commission, was to ascertain, if possi- 
ble, the winter range and habits of certain important food-fishes, which 
resort to the Eastern coast of North America during the warmer months, 
but whose first appearance in the spring and whose abundance during 
the fishing season vary from year to year. The principal species con- 
cerning which information of this character was desired were the mack- 
erel, menhaden, and blnefish; but attention was also to be paid to other 
economic forms, such as the Spanish mackerel, sheepshead, and drum, 
if found to occur abundantly in those waters. On behalf of the Navy 
Department several lines of soundings were to be made to the north- 
ward and eastward of the islands and in the deeper channels which 
separate them, the hydrography of this important region being but 
little known. Mr. James E. Benedict was in charge of the civilian sci- 
entific staff, and was assisted by Mr. Thomas Lee, Mr. Charles H. Town- 
send, Mr. Willard Nye, jr., and Mr. F. L. Washburn, the two last men- 
tioned being volunteers. 

The work of sounding was begun to the north of Great Abaco Isl- 
and, and was carried thence southeastward along the Atlantic side of 
the islands as far as San Salvador or Watling’s Island, and offshore 
in some places to a distance of over 100 miles. The greatest depth of 
water discovered was 3,196 fathoms, in latitude 28° 34/ 42” north, longi- 
tude 76° 10/ 25” west, or about 110 miles northeast of Great Abaco. 
Several lines were run between the five islands lying at the mouth of 
Exuma Sound, namely, Cat Island, Long Island, Watling’s Island, 
Concepcion Island, and Rum Cay, showing that the intervening channels 
are of great depth, the depth in one place exceeding 2,400 fathoms. 
From this point the soundings were carried through Exuma Sound to its 
upper end, and thence by way of the open sea on the eastern side of 
Eleuthera Island to the town of Nassau, New Providenee Island. Sub- 
sequently the work was continued through the Northeast and North- 
west Providence channels and the Tongue of Ocean. On the home- 
ward journey soundings were also made to the east and north of Great 
Abaco Island and Little Bahama Bank, and off the coast of the South- 
ern Atlantic States as far as Cape Hatteras. During these explora- 
tions one trip was made to Key West and Havana for the purpose of 
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obtaining coal and other supplies, giving opportunity for a limited 
amount of work in the Straits of Florida. The customary physical 
observations were made at all of the sounding stations, in order to de- 
termine the currents, temperatures, and densities of the water and the 
character of the bottom. The dredge, beam trawl, and tangles were 
also occasionally employed to ascertain the abundance of bottom life, 
but generally with poor results, the white coral ooze which predomi- 
nates in the deeper waters about the Bahama Islands being compara- 
tively barren and the shallower spots generally too rough for the suc- 
‘cessful working of the dredging appliances. Surface collecting in the 
same region with the towing nets was equally unproductive, but by 
allowing the naturalists to land upon the islands and work along the 
shore very important results were obtained. The shore work was vig- 
orously pushed at every place where the steamer made a harbor, and 
parties of two were occasionally left upon the islands while the steamer 
continued its sounding operations in the neighboring region. The fish- 
eries which center at Nassau, including the important sponge fishery, 
were carefully studied, but no traces were found of the pelagic fishes, 
whose winter abode, it was thought, might be in this region. In the 
Straits of Florida and along the line of the Gulf Stream farther north 
the results of dredging were exceedingly rich. 

From July 8 to October 28 the steamer Albatross was at work upon 
the offshore fishing grounds of Eastern North America, between New 
York and Newfoundland, with headquarters at Wood’s Holl, Mass. 
Mr. Benedict having resigned his position, Mr. Thomas Lee acted as 
chief naturalist during these explorations, and was assisted. by Mr. 
Sanderson Smith. From July 15 to 18 a short trip was made to the 
outer edge of the submerged continental plateau south of Martha’s 
Vineyard, where the tilefish was formerly abundant. On August 2 
the Albatross started east on a second cruise to the great cod and hali- 
but banks lying off the coasts of the British Provinces, the purpose of 
which was to study the character and resources of the banks in general, 
and of those areas specially which are but little known; to search for 
new or reported banks, the existence or location of which was uncer- 
tain; and, partly in the interests of the Navy Department, to investi- 
gate certain reported dangers lying in the track of ocean steamers and 
fishing vessels. Diligent search was made for the mythical Hope Bank, 
supposed to be located south of Halifax, some distance off Le Have 
Bank; but although numerous soundings were made over a wide area 
inclosing its reported position, and thence to Sable Island Bank, no 
unusual inequalities in the bottom were discovered. A line of sound- 
ings was run between Banquereau and the Grand Bank to develop 
the contour of the intervening gulley in which halibut abound. Trials 
were made for codfish on the eastern part of Grand Bank, the eastern 
edge of which was found to be incorrectly represented on the published 
charts. Fruitless search was made for a reported bank of great promise 
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to the fishermen, which was supposed to be located about 200 miles east 
of the Grand Bank in about 45° north latitude. Soundings were made 
from this point to the Flemish Cap, which was partly explored, and 
thence to the northeastern edge of the Grand Bank. St. John’s, New- 
foundland, was then visited for supplies, giving the naturalists an op- 
portunity to study some important salmon streams, the steamer start- 
ing homeward from this place on August 21. During the trip to the 
westward the explorations were continued off the southern end of Green 
and St. Pierre Banks, between the latter bank and Banquereau, across 
Banquereau and Sable Island Bank, past the reported position of Hope 
Bank, and thence along the edge of George’s Bank to Vineyard Sound, 
the steamer arriving at Wood’s Holl August 29. Subsequently two 
trips were made to the deep-water area lying between latitude 36° 30/ 
and 39° north, and longitude 70° and 74° 33’ west. 

The steamer Fish Hawk was engaged but little in this branch of in- 
quiry during 1886. In August a few of the light-ships at which tem- 
perature observations are taken for the Commission were visited, and 
the keepers instrueted as to the proper methods of tmmersing and 
reading the thermometers, especially during extremes of temperature. 
In October a few casts of the beam trawl were made in the region off 
Sandy Hook, N. J., where specimens of the English sole had been 
planted several years before, but without finding any trace of them. 

The schooner Grampus, Capt. J. W. Collins commanding, made many 
important investigations respecting the fishing grounds and food-fishes. 
off the New England and adjacent coasts, but these were mostly under- 
taken in the interest of fish culture. In August, a cruise was made to 
the tilefish grounds south of Martha’s Vineyard, and six days were spent 
in fishing with cod trawls and hand lines in depths of from 60 to 160 
fathoms, over an area about 120 milesin length. Only a few fish, mostly 
hake, were captured. From September 22 to October 9 the Grampus 
was engaged in an attempt to carry living specimens of halibut from 
the fishing grounds to Wood’s Holl, for the purpose of securing their 
spawn in suitable condition for hatching, Fishing for this species was 
mainly carried on off Le Have Bank, in depths of 200 to 300 fathoms. 
A number of halibut were taken and transferred to the schooner’s 
well, apparently without receiving serious injury from the hooks or 
subsequent handling. None of them lived, however, more than thirty- 
six hours, and the conclusion was reached that the fish could not sur- 
vive the great change of temperature and pressure incident to their 
transfer from deep water to the surface. As it was probable, how- 
ever, that halibut taken in shallow water could be successfully trans- 
ported, a search was made for them in other localities, but none were 
found. With other species less difficulty was encountered. On this 
and the previous eruise, Mr. Raymond L. Newcomb acted as natur- 
alist, and Mr. James Carswell accompanied the Grampus as fish cult- 
urist, in the search for halibut. During most of the remainder of the 
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year the Grampus continued her fishing trips in Massachusetts Bay and 
off Cape Ann, carrying several cargoes of live fish, principally cod, in 
good condition, to the Wood’s Holl station. 

In December, Mr. Charles H. Townsend, an assistant of the Com. 
mission, was sent to the western part of the Caribbean Sea for thé pur- 
pose of studying the fisheries of that region in the interests of the 
American fishermen. One of the objects of his trip was to ascertain 
if that region was to any extent the winter home of pelagic fishes 
which resort to the eastern coast of the United States in sammer. His 
work extended into 1587. Free transportation as far as Swan Island 
was furnished by Mr. J. M. Glidden, president of the Pacific Guano 
Company. 

The Wood’s Holl station was occupied in the interests of scientific 
inquiry from early in July until the middle of October, becoming dur- 
ing this period the headquarters for the steamer Albatross. The Com- 
missioner, Professor Baird, was in attendance during the entire season, 
and personally directed the work as in previous years. Prof. A. E. 
Verrill was in charge of the laboratory, assisted by Mr. Richard Rath- 
bun. The regular force of workers in the biological laboratory was 
constituted as follows: Prof. S. I. Smith, of Yale College; Prof. John 
A. Ryder, of Washington; Mr. Sanderson Smith, of New York; Prof. 
Leslie A. Lee, of Bowdoin College; Prof. Edwin Linton, of Washing- 
ton and Jefferson College; Prof. B. F. Koons, of the Storr’s A gricult- 
ural School; Mr. J. H. Blake, of Cambridge, as artist; Mr. Peter 
Parker, jr., of Washington ; Miss K. J. Bush, and Miss. C. E. Bush, 
assistants of Professor Verrrill; and Mr. A. H. Baldwin and Miss M. J. 
Rathbun, assistants in the National Museum. The chemical and phys- 
ical laboratory was in charge of Dr. J. H. Kidder, and the aquaria were 
managed by Mr. William P. Seal, of Philadelphia. Tables in the bio- 
logical laboratory were also occupied by the following college repre- 
sentatives: Prof. S. F. Clarke, of Williams College; Prof. E. B. Wilson, 
of Bryn Mawr College, and Dr. A. T. Bruce, of Johns Hopkins Uni- 
versity. Mr. Vinal N. Edwards, a permanent observer and collector 
for the Fish Commission in the Vineyard Sound region, worked in con- 
junction with the summer party, and assisted it in various ways. 

Although acting as superintendent of the station during the summer, 
Professor Ryder was able to devote much time to the problems of lob- 
ster and oyster culture, which were then being carried on, especially 
with reference to the care and rearing of the young. During the 
spring hatching season for cod and lobsters he also made elaborate 
studies of the development of those two species from their earliest 
stages. The other naturalists were mostly engaged in preserving, 
assorting, and studying the large collections brought in by the steamer 
Albatross from its several cruises to the fishing grounds. Much field 
work was also done in the neighboring region, in continuance of the 
investigations of former years, for the purpose of obtaining informa- 
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tion respecting the times of occurrence, the abundance, life histories, 
habits, diseases, parasites, ete., of the useful fishes and marine inverte- 
brates. The Roosen process of preserving fresh fish, which has at- 
tracted much attention in Hurope, was given several trials, with the 
expectation of finding it adapted to the preservation. of bait for the 
offshore fishing vessels, a problem of unusual importance at the pres. 
ent time. It proved to be entirely unsuited to this purpose, however, 
the fish piaced in it becoming too soft either for bait or for food, though 
generally free from the offensive odors of decomposition. Many large 
aquaria were added to the equipment of the lower floor of the labora- 
tory and fish-hatching building, and under Mr. Seal’s arrangements 
gave excellent opportunities to observe the habits of even large-sized 
fishes, of which an abundant supply for that purpose was always kept 
on hand. During the hatching season it was intended that these aqua- 
ria should be used for the temporary storage of the fry. 


B.—SPECIAL INVESTIGATIONS. 


Temperatures and densities—One of the most important scientific 
problems before the Fish Commission has been the determination of 
the temperature and density of the water along the sea-coasts and in 
all inland lakes and rivers which afford valuable fisheries, or might be 
suited to that purpose. The object in studying these physical charae- 
teristics is at least twofold: First, to ascertain the influence of tem- 
perature and density on the movements of those migratory fishes which 
form so large a proportion of the fishery production of the country, 
and the appearance and abundance of which during any fishing season 
may possibly, in a measure, be predicted by a thorough knowledge of 
the physical conditions essential to their well-being; second, to fur- 
nish a guide in the transplanting of fishes and the stocking of any 
region with the species most likely to survive and propagate. General 
results are not so important or so applicable to this study as special 
series of observations continued from year to year. In the furtherance 
of this object, observations of temperature, and where expedient de- 
terminations of density, were made at all of the stations of the Com- 
mission during the entire year, or while operations were in progress. 
The same observations were made with great care by the vessels of the 

Jommission, whether in port or cruising, and generally at intervals of 
one hour. The bottom and serial temperatures, and other physical 
data obtained by the steamer Aldatross, on the fishing banks and in 
deep water, are of special value in the same connection. The most 
important continuous series of surface temperatures, however, are those 
taken for the Commission by employés of the Light-House Board and 
Signal Service along both sea-boards of the United States, at several 
stations on the Great Lakes. and upon some of the most important 
shad and salmon rivers on both sides of the continent. This co-opera- 
tion between the two bureaus just mentioned and the Fish Commission 
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has continued for many years, and has resulted in the accumulation of 
a large amount of valuable information. During 1586, these observa- 
tions were carried on at thirty-six light-ships and light-houses, and at 
forty-eight stations of the Signal Service. 

Rusty mackerel.—The rusting of mackerel, which sometimes occurs 
when, through the leaking out of the brine in which they are preserved 
in barrels, they are left more or less exposed to the air, has been a 
source of frequent loss to the fish dealers. The character and precise 
cause of this peculiar change being unknown, specimens of rusty mack- 
erel were obtained during the year and submitted to Prof. W. O. At- 
water, of Middletown, Conn., for examination. His report upon the 
subject has not yet been received. 

Disease among trout.—The investigations by Prof. 5S. A. Forbes, of 
Illinois, of specimens of trout from Baird Station, Cal., affected by ¢ 
disease hitherto unknown in that region, proves that the disease is 
identical with that found among the herring in Madison Lakes, Wiscon- 
sin, where it was very wide spread and destructive in 1884. Mr. Forbes’s 
report will be found in the account of McCloud River station, by Liv- 
ingston Stone. 

C.—PREPARATION OF REPORTS, ETC. 


The study of materials and the reduction and compilation of observa- 
tions made by the field parties, including the preparation of reports 
upon the same, was continued during the year at the Washington and 
Wood’s Holl stations of the Commission and at many college labora- 
tories. As heretofore this class of work was done mostly by volunteers, 
among whom are some of the most accomplished naturalists of the 
country. Prof. A. E. Verrill has had general charge of the collections 
of marine invertebrates obtained along the Eastern coast, north’ of 
Cape Hatteras, which he is studying in their relations to the fishing 
grounds. The fishes were being treated in a similar manner by Prof. G. 
Brown Goode and Dr. T. H. Bean. Other special subjects were in- 
trusted to the following persons: The crustacea to Prof. S. 1. Smith; 
the bottom deposits to Prof. L. A. Lee; the internal parasites of fishes 
to Prof. Edwin Linton and Prof. B. F. Koons; the crustacean parasites 
of fishes and the temperature results to Mr. R. Rathbun; special groups 
of the mollusea and the preparation of charts to illustrate the marine 
investigations of the Commission to Mr. Sanderson Smith; embryolog- 
ical work respecting the cod, lobster, and oyster and other economic 
species to Prof. John A. Ryder; the preservation of bait to Dr. J. H. 
Kidder and Mr. Rathbun. 


D.—PROPOSED EXTENSION OF THE INQUIRY TO THE PACIFIC COAST. 


The first extensive fishery investigations made upon the Pacific coast 
of the United States were undertaken by the U.S. Fish Commission 
2 connection with the Tenth Census, beginning in 1879 and extending 
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through two or three years. Although these were mainly limited to a 
study of the history of the fisheries and of their condition at that 
time, large collections of fishes, containing many new and interesting 
species, were also obtained and described. An important result of 
these researches was to furnish conclusive proof of the value and ex- 
tent of the fishery resources of the Western coast, which were then de- 
veloped and utilized only to a very limited extent in the vicinity of the 
large settlemeuts, and especially about San Francisco. <A few fishing 
vessels, however, were in the habit of visiting, each season, certain rich 
eod and halibut banks off the central and southern Alaskan coasts, but 
the extent and character of these banks was unknown. The advan- 
tages which the Eastern fisheries have derived from the investigations 
of the steamer Albatross seemed to warrant the extension of the sur- 
vey to the Pacific coast, and upon the solicitation of many persons in- 
terested in the matter the Commissioner decided to detail the Alba- 
tross for that purpose as soon as Congress could make provision for 
her voyage around and for the necessary alterations in her machinery. 
Appropriations for this purpose were passed in August, 1886, and before 
the close of the calendar year new boilers for the steamer were under 
construction. The plans for the Pacific work contemplated a thorough 
survey of the entire coast from southern California to the upper limit 
of the extensive cod and halibut banks in Alaska, upon the basis of 
the East coast explorations; but considering how little has been done 
to make known the contour and character of the bottom in that region, 
except near the shore, it was expected that hydrographic work in lay- 
ing out and defining the fishing banks would demand a larger share of 
attention than hitherto. The study of the fishery resources will, how- 
ever, be kept up at the same time, with the view of completing results 
as the explorations continue. 


3.—INQUIRY RESPECTING THE FISHERIES. 


Considerable progress was made during the year in the study of 
several of the more important fisheries, with respect both to their 
methods and their statistics. An event of more than usual interest was 
the completion of the fishing schocner Grampus, which has been con- 
structed upon an entirely new plan proposed by Capt. J. W. Coliins, 
While intended to serve as the model of a type of off-shore fishing 
smack, which it is thought will insure greater speed and safety to this 
class of vessels, she has also been specially adapted to certain branches 
ef marine work for the prosecution of which no adequate means have 
hitherto been provided. 

A.—OFFICE AND FIELD WORK. 

The office and field work in charge of Mr. R. E. Earll had reference 
mainly to the following subjects: 

(1) The mackerel fishery.—The extent of the southern spring fishery 
and the condition of the fish, both fresh and salt, when placed upon the 
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| market. The effect of the spring fishery upon the demand for and the 


average price of salted mackerel caught later in the season. <As to 
whether the continuance of the spring fishery is tending seriously to 
affect the abundance of mackerel, or, as is often claimed, has any in- 
fluence in breaking up or scattering the schools of fish. 

(2) The menhaden jishery.—The present extent and location of this 
fishery. As to whether the methods of the fishery are in any way con- 
nected with the continued absence or scarcity of menhaden on the New 
England coast. 

(3) The sardine industry.—The statistics of the industry, and the 
changes which have taken place in the methods of capture and of prep- 
aration of the fish since the investigations of 1880. The influence of 
the abrogation of the Treaty of Washington and of the proposed du- 
ties upon the supply of fish and upon the cost of producing the canned 
goods. 

(4) The fisheries of the Great Lakes, respecting which a report, based 
upon the investigations of 1885, has nearly been completed. 

(5) A general and statistical review of the vessel fisheries of the 
United States, material for which is being collected by means of cireu- 
lars filled out at the custom-houses located at fishing ports. 

(6) The compilation of national and State laws relating to the fisheries. 

Mr. W. A. Wilcox was employed at Gloucester, Mass., during the 
entire year, as an agent of the Commission in collecting data relative 
to the statistics and methods of the New England fisheries. He was 
assisted by Capt. S. J. Martin, and rendered monthly reports which 
have been published in the Fish Commission Bulletin for 1886. During 
September and October the Senate Committee on Fisheries visited 
Gloucester for the purpose of giving personal consideration to the dif- 
ferent phases of the industry, and also took testimony of the fishermen. 
The facilities of the station were placed at its disposal. 

The sturgeon fisheries of Delaware Bay and River were made the 
subject of an investigation by Mr. S. G. Worth, who reported over two 
hundred and fifty boats, carrying from 200 to 500 fathoms of net each, 
engaged in the industry. Mr. Worth’s inquiries also had reference to 
the expediency of propagating sturgeon by artificial methods. The 
Statistics of the salmon canning establishments of the Pacific coast, from 
1883 to 1886, were collected by Mr. Loren W. Green, an assistant at 
the California stations of the Fish Commission. Mr. Green, in the course 
of this work, visited all of the canneries of fish on the Sacramento River. 
His report on the subject is contained in the Fish Commission Bulletin 
for 1886. 


B.—THE MACKEREL FISHERY DURING 1886. 


The following summary of the mackerel fishery for 1886 was prepared 
by Mr. W. A. Wilcox: 
The work of the season began early, the first vessels sailing from Gloucester on 


March 11. A large fleet was soon cruising off the Delaware coast. On March 28, the 


S. Mis. 90 II 
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first mackerel were seen and caught in latitude 37° 30’ longitude 75° 35’. An im- 
mense body of fish, in large schools, was seen extending some 25 miles. The fish 
remained in this location up to April 20, A small catch was made, 25 miles north of 
where they were first seen, up to May 15. For a week during the middle of May 
quite a large body of fish was seen, and some good fares were secured in latitude 38° 
30’, longitude 74°, off Fenwick’s Inlet. The weather was unfavorable for fishing 
much of the time, the early catch smal], and the fishing followed at a loss. May 15, 
part of the fleet were off Block Island taking some mackerel, but no large body of 
fish was again seen off the United States coast until fall. The early catch was 
noticeable as being all large fish, and, as usual in the spring, of poor quality. The 
body of fish appear to have crossed the southern part of George’s Bank, and were 
next found off the Nova Scotia coast, between Cape Sable and Canso, mackerel having 
been caught there between May 25 and June 5, passing on into the Gulf of St. Lawrence, 
being found June 15 off North Cape, Prince Edward’s Island. On July 8 they were 
found 15 miles N. by E. from North Cape, soon disappearing. From July 8 to August 1 
was the only time mackerel were found in abundance in the Gulf of St. Lawrence, and 
not always during that time, yet vessels that were on the grounds of Orphan and 
Bradley Banks, and off Escumenaec Point, had a fair catch. The fish were mostly 
taken from 10 to 25 miles from shore. 

The early catch came to a close abruptly. Only the first arrivals secured fares, later 
arrivals spent weeks and months, taking very few if any fish. Vessels with a fair catch 
came home, selling their catch at the extremely low price of $4.50 a barrel, and at once 
returned in hopes of securing another fare of better fish and realizing more for them; 
in most cases they were disappointed, catching only a few barrels of fish. 

Returning from the disastrous trips to the Gulf of St. Lawrence, the fleet cruised 
off the home shore, from the Bay of Fundy to Cape Cod, adding a small amount to 
the catch which was continued up to the middle of December, Quite a body of fine 
mackerel were off Block Island, and in Barnstable Bay as late as December; they 
seldom schooled, yet quite an amount was taken by small boats and net fishermen. 
The work of the season is remarkable for the scarcity of fish, they having been seen 
only occasionally in any amount either in American or provincial waters. The 
amount taken is the smallest since 1843, and with three exceptions, since 1818. The 
catch often shows great fluctuations, years of sinall production being followed by 
abundance. As late as 1883, the catch of Massachusetts was only 154,140 barrels, 
foliowed the next year by 304,938. The rapid and great advance in prices is notice- 
able, yet under the circumstances not remarkable. 


The American catch of mackerel for 1886. 


| 
State. Apparatus. | Vessels. | Tonnage. | Crows. 
Massachusetts.....-.-------------- MAGEE) te Saree seats spomacrs orc 220 | 16, 350. 69 S913 
TO tees ree sone seas vasscts caticse Weirs'and traps 5-.-.c-sssccssse= Se hails iad |e ee ee 248 
IWaiNG toe <n cosece~ eevee ecnnen-- =e MERCER e Sands das codes oSeoorncid 99 5, 944. 36 1,377 
TOF ee ttromicate elo taweid sie |) Wieirs and traps: 22..- <e-ec a6 =| nani ws eee WBecbeeaoss-|-csa5 5: 
New Hampshire!-..<....22-.<.------ | Wessels) -2=" 2) Specagdecsssuase sor | 4 186. 91 60 
HOG evlislamitere setts csc ice ela Wreirstandytraps).s<-le<se see eee |p sacs oo 2ci| ee neaiee een eee 
MonneChiCuGseee peer ce cele cee= a IMGSS6IS asec ocemnn ceciniorteleisteys~inini= ic 2 88. 13 19 
We? MOM ees ba seeenccetioe Gabeccdee feoece Oe matste inlet neie = rican einiorale 1 | 77. 00 17 
Leach dhyanil \oeseno eee SEcoope: GSU aceecc CO - 2-253 - 2 mnie nne een ne- <==] 1 | 79.15 17 
thy Se headeaaneesesotsonneses TED Anase Ce so sear asesacocran neers | 327 | 22, 726. 24 5, 046 
| 
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The American catch of mackerel for 1886—Continued. 


| Nova Scotia 
“ New England | shore and Gulf 1886. 
\ 5 | d | 
| Southern. shore. | ot St. Law- | Total barrels. 
State. | Apparatus. | | rence. 
| | re } = we a e a i ann saw 
| Cured. | Fresh. | Cured. | Fresh. | Cured. Fresh.) Cured. | Fresh. 
| | 
ee a = i | a | 2 
Massachusetts ..| Vessels .-..-.-.--- | 2,612 Be 1262) LO%032i| SL 683elee. - 65, 401 | 19, 960 
WON she SF | Weirs and traps -.|.-..-.--. AE 299A) S55. GON es 8 Coy tine Ne 1,299 | 5,991 
Mame = \-5 «ems « Vessels ...- =.---.| 95 6,604 | 2,528 | 10, 727 780 | 17,426 | 5,898 
Wore rest | Weirs and traps ..|..-...-. hts 80 80 950 
New Hampshiro.| Vessels .....--..--. |opppesee|oreosa 125 125} 1,500 
Ihode Island ~~.) Weirs and traps’ --|.-...-..}0.-..... 650 650 | 1,100 
. Connecticut -.-.. AGE) Rice seas ae EH ne eee 275 Zid) |p teeeee 
New York..-...--. (Glo e-meeoaseee | ase rae emer eae SON ee TSO Re aoere 
Pennsylvania. .-.|5.-.00 -..cccss-2-2- |saeusoce 68 200 |.- 348 68 
PROTA ce eae icsbissaccasse sec | 2, 737 | 12,586 | 17,409 | 22,101 | 65, 608 780 | 85, 754 | 35, 467 


C.—THE SCHOONER GRAMPUS. 


In previous reports allusion has been made to the building of a sail- 
ing vessel for the work of the Commission, which was to be named the 
Grampus. ‘The vessel was completed and went into commission on June 
Oth of the present year. Her operations are fully discussed in a report 
published in the appendix. 

The purposes for which this vessel was constructed are varied and 
important. For some time the Commission has felt the necessity of 
having a suitable sailing vessel, provided with a well, in which marine 
fishes can be kept alive and transported from the fishing grounds to the 
hatching stations on the coast where the eggs may be obtained for the 
purpose of artiiicial propagation. 

Such a vessel can also serve a useful purpose by bringing in alive 
marine species, not perhaps in a gravid condition, which can be put 
into large aquaria and thus afford to biologists an opportunity to study 
the habits of our ocean fauna under conditions that can not possibly be 
otherwise afforded. 

Another important duty which it is believed may be performed by a 
welled vessel, that is seaworthy and swift, is to visit European waters 
and bring therefrom alive certain species of marine fishes which are 
held in high repute for food and do not occur in American waters. 
Among these may be mentioned the sole, turbot, plaice, and brill. The 
introduction and propagation of these species in our waters must be of 
great advantage to the United States, not only in giving to our people 
additional species of delicate food fishes, but in introducing for their 
capture the method of fishing with a beam trawl, which is not now in 
vogue here and might, perhaps, profitably employ many vessels and men. 

The Grampus has been fitted for using a beam trawl to test its 
utility in American waters in a commercial way. Although we have 
not the species of flat fishes which constitute the principal objects of 
the beam trawl fishery in Europe, there are several kinds in our waters 
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that are nearly as good, and it is possible that on the sandy and muddy 
bottoms frequented by these off our coast the beam trawl may be very 
effectively used. 

It is also of the highest importance that the movements of the migra- 
tory fishes should be followed in the spring and autumn, when they are 
approaching and leaving the feeding grounds which they frequent in 
summer. 

Hitherto less has been done in this direction than is desirable, and a 
sailing vessel which is able to remain at sea in all weathers is especially 
well adapted to carrying on such investigation, since she is not depend- 
ent upon a supply of coal, and may, if necessary, cruise for weeks or- 
months in succession. The Grampus being especially titted for carrying 
on fishing operations can use all the appliances and methods for the eap- 
ture of fish much better than they can be used on larger and more ex- 
pensive steam vessels. In connection with these researches to ascertain 
the movements and habits of the migratory species, various forms of 
apparatus will be used to ascertain their presence, as well as the occur- 
rence of crustacea or other forms of minute life that may constitute the 
food of fishes. Observations of the temperature, density of water, and 
the influence of winds and currents upon the movements of fish can also 
be studied. 

She is especially adapted to making researches at sea for the discov- 
ery and investigation of fishing grounds, as well as for collecting the 
fauna of the localities visited, and thus determining the value of certain 
regions for the purposes of commercial fishing. 

The Grampus is a two-masted, schooner-rigged vessel, 90 feet long) 
over all; 81 feet 6 inches on load-water line; 22 feet 2 inches beam, and 
10 feet depth of hold; her registered tonnage is $3.30 tons. In model 
and rig she is a radical departure from the vessels commonly in use in 
the New England fisheries; and an additional important object sought 
in building her was to produce a type of fishing vessel which will be 
safer and better adapted in various ways to the exigencies required of 
a schooner employed in the ocean fisheries. 

In the cruises made the present year she has shown remarkable sea- 
going qualities, and has demonstrated the fact that in safety, speed, and 
‘¢ handiness” she is far superior to the clipper fishing schooners of New 
England. Her influence is already being felt, and the principal features 
in her model and rig, which have been alluded to in a previous report, 
are being copied by the New England builders. 

It is reasonable, therefore, to suppose that marked innovations may 
be caused by her advent, and that a few years will witness a change for 
the better in the form and rig of our fishing vessels. Such a change 
will result in the obtainment of greater safety and other scarcely less 
desirable qualities that must prove very beneficial to the fishing inter- 
ests, and especiaily in preventing the sacrifice of life and property which 
has heretofore seriously handicapped these industries, 
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4.—FISHERY RELATIONS OF THE UNITED STATES WITH CANADA. 


The treaty of Washington, defining the fishery relations between 
Canada and the United States, terminated July 1, 1886, but, by cour- 
tesy of the British Government, the privileges which it had granted to 
American fishermen were extended to the 1st of January following. In 
connection with the correspondence which ensued between the repre- 
sentatives of the two Governments relative to this subject, the U.S. 
Fish Commissioner was occasionally called upon for information. In 
December, 1886, he made the following report to the honorable Secre- 
tary of the Treasury, in reply to several questions which the latter had 
presented for his consideration. This report is of special interest as 
giving in concise form a comprehensive view of the fishery question 
based upon the evidence in the possession of the Fish Commission. 
The questions and replies are as follows: 


Question 1. ‘‘ What do you estimate to have been the value of the products of the 
British North American fisheries for 1885?” 
The Canadian fisheries in 1885, as shown by tables compiled by the Canadian gov- 

ernment, furnished occasional or continuous employment to 59,493 persons, with 1,177 

vessels and 28,472 boats. The value of these, together with that of the other appara- 

tus and capital, including shore property, gives a total of $6,697,459 employed in the 
fisheries industries, with a total value of products amounting to $17,722,973.18. The 
tables from which the summary is obtained have been compiled from the annual re- 

port of the Deparment of Fisheries, Dominion of Canada, for the year 1885. 

In using the figures, it should be remembered that the tables include not only the 
commercial fisheries, but also the persons, apparatus, and capital employed in fishing 
for local supply, and probably a large number who fish only to furnish food for their 
own families. This class, owing to the lack of manufacturing interests and the char- 
acter of the soil, composes in many localities a large part of the population. 

Question 2. ‘‘ What are the descriptions of the fish—in consequence of the present 
habits of the fish, the present methods of catching, drying, curing, and preserv- 
ing—American fishermen desire to take either in the jurisdictional waters of British 
North America, or in the open sea or open bays near the British colonial posses- 
sions?” : 
Prior to, and during the first half of the present century, many of the New England 

vessels engaged in the offshore cod fisheries, being of small size, found it desirable 
to fish in the vicinity of the shore, where they could make a harbor in case of severe 
storms. Owing to their small tonnage, they found it difficult to carry sufficient quan- — 
tities of codfish to make a trip to the more distant fishing grounds profitable, and 
many of them found it desirable to land and dry their fish upon the shores, thus ena- 
bling them to bring home a much larger quantity as a result of the voyage. At that 
time the majority of the fish were exported to Spain and the West Indies, and the 
methods which our fishermen found it necessary to adopt in drying their fish on the 
provincial shores made them especially adapted for these markets. 

Since 1850 the small vessels engaged in the offshore fisheries have been gradually 
replaced by larger ones, and thus the privilege of fishing for cod in the vicinity of the 
shore has become less important, and as the codfish are more abundant on the offshore 
banks, 20 to 200 miles from land, vessels engaged in this fishery now prefer to visit 
these localities; and they have been doing so, with comparatively few exceptions, 
for the past fifteen or twenty years. The catch of these vessels, instead of being ex- 
ported, is now to a great extent consumed in this country, and our market at present 
calls for fish cured in a different way, so that the privilege of drying and curing fish 
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on Canadian soil, now that the vessels are large enough to readily carry the undried 

fish, is no longer of any advantage whatever to our fishermen. 

Formerly vessels employed in the mackerel fisheries were provided only with hand- 
lines, and the crews caught the fish from the vessel’s deck. When fishing in this way 
they found it desirable to grind up fish and clams, which they threw in large quanti- 
ties into the water to attract the mackerel and keep them in the vicinity of the vessel. 
The best results were then obtained by fishing in shoal water, as the bait thrown 
overboard could not sink to any great depth, and the entire body of fish were thus 
kept near the surface, where they were within reach of the hook and line. About 
1,865 purse-seines were introduced for the capture of mackerel, and in a few years they 
came to be generally adopted by vessels employed in the mackerel fishery. These are 
fished to best advantage at some distance from the shore, and the fishermen usually 
avoid shoal water, as the seines are liable to be ruined when set in depths where the 
lead lines may chance to come in contact with the bottom. 

During earlier years the halibut fishery in the vicinity of Provincial shores was of 
some slight importance to the American fishermen, but this has been confined wholly 
to deep water, many miles from laid, since 1875. 

The shore herring fisheries, and the occasional capture of certain species for bait, 
were also at one time of value to fishermen from the United States; but such a de- 
cided opposition on the part of the resident Provincial fishermen was manifested to 
the exercise of the privilege of taking fish, accorded by the Treaty of Washington, 
that the practice of catching their own supply was practically abandoned, and the 
fishermen have almost without exception, since the well-known difficulty at Fortune 
Bay, Newfoundland, about ten years ago, purchased their cargoes of herring from the 
local fishermen, and, where these had no suitable apparatus for obtaining the same, 
have carried their own apparatus and hired the provincial fishermen to manipulate it. 

The mackerel is, then, the only species of any importance visiting Provincial 
waters which American fishermen at present desire to catch within 3 miles of the 
shore, or indeed within a much greater distance. This is practically the only Pro- 
vinecial shore fishery in which our fishermen have had any considerable interest since 
the ratification of the Treaty of Washington, as the great majority of our vessels em- 
ployed in other fisheries on the banks off the Provincial coast seldom fish nearer than 
25 or 30 miles from land, and a majority of them secure their cargoes from 100 to 200 
miles from shore. 

At the present time the advantage to be derived from any privilege of fishing within 
3 miles of the Canadian coasts, even for mackerel, is comparatively insignificant, as 
the results of the season which has just closed show conclusively that our vessels 
which have fished wholly outside of the 3-mile limit have done fully as well as the 
Canadian vessels which have had the opportunity of fishing everywhere, without re- 
striction as to distance from shore. 

Question 3. In the method of fishing on that open sea, or in those open bays, of 
preserving the catch and sending it to our ports for a market now desirable for our 
American fishermen, of what importance is the right to enter, in a commercial way, 
British colonial ports in the neighborhood? 

The nature of the occupation of fishing, when the size of the vessel is considered, 
renders it impossible for a fishing vesse] to provide against all contingencies. On 
leaving the home ports the vessels are ordinarily provided with what is supposed to 
bea full outfit of provisions and apparatus, but a scarcity of fish may render it de- 
sirable that it should remain on the fishing grounds longer than was expected, or it 
may be delayed by head-winds, storms, or floating ice, until the supply of provisions 
or water is exhausted. It then becomes convenient, in order to prevent actual suffer- 
ing, that the vessel should make a harbor and obtain additional quantities. Instances 
have occurred during the present year when vessels short of provisions have attempted 
to reach one of our own ports to obtain a supply rather than incur the risk of seizure 
by entering those of Canada for that purpose. 
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Again, portions of the vessel’s equipment, such as anchors, cables, fishing-boats, and 
apparatus of capture, are liable to be lost during stormy weather, and it is a great 
convenience to be able to purchase new material in the nearest Provincial port rather 
than to incur the loss which must be sustained, provided the vessel is obliged to return 
to American markets to purchase them. ‘This is true both in the fisheries carried on 
near the land aud also in those on the more distant fishing grounds. This season much 
inconvenience was experienced by many of the vessels engaged in the mackerel fishery 
from the tearing of their seines and the loss of their seine-boats in heavy weather, 
owing to the refusal of certain Canadian officials to allow them to land their seines for 
purposes of repair or to buy new boats for continuing their fishing operations. Many 
of them were provided with two boats, and some carried two seines to guard against 
such contingencies, but in a number of cases vessels so equipped were equally incon- 
venienced with the others. 

The only occasion that vessels would have for entering the harbor, due to the 
methods of preserving fish, would be for the purpose of obtaining either salt, barrels, 
orice. It sometimes happens that the salt is damaged by a leak in the vessel, or that 
a detention beyond the expected time causes the melting of the ice, and it is impor- 
tant that our fishermen should be permitted to purchase additional quantities in 
Canadian ports, rather than run the risk of losing the entire cargo of fish or of return- 
ing with only a partial trip. The present interpretation given to the treaty of 1818 
by the Canadian authorities, while it might allow a leaking vessel to enter a port for 
repairs, would not allow it to replace the salt that might have been rendered worth- 
less by the leak. 

The privilege of landing cargoes of fish at Provincial ports for shipment to the 
United States is of considerable importance to vessels engaged in the mackerel fishery, 
but of little value to those employed in the capture of other species. Vessels are thus 
enabled to land trips for shipment and to immediately resume their fishing operations, 
thus saving the two to four weeks necessary for making the homeward and return 
passage; but with the privilege of transshipping cargoes should be coupled that of 
refitting at the port where the fish are landed, otherwise the vessel might be short of 
provisions or apparatus, which would render it impossible for it to continue its fish- 
ing operations. 

Most of the vessels from Gloucester, Mass., engaged in the off-shore cod fisheries 
have made a practice of obtaining fresh bait in Provincial ports; but a majority of 
vessels similarly employed from other places carry salt bait, thus being entirely in- 
dependent of the Canadian supply. The chief difference between the two classes is 
that the Gloucester vessels fish with trawls, while the crews of most of the other 
vessels catch their fish with hand-lines. It is claimed by certain of the Gloucester 
fleet that they get more and larger fish by the use of fresh bait, but the fishermen 
from other ports have found their own methods profitable and have not felt disposed 
to follow Gloucester’s example even when they had free sccess to Canadian ports for 
the purpose of obtaining bait. 

A few of the vessel-owners in Gloucester have long maintained that the time lost 
in going to and from Provincial ports to secure bait, and the temporary demorali- 
zation of the crews resulting from a visit to these ports more than offset any ad- 
vantages that are to be derived by the use of fresh bait, and urge that salt bait would 
be found, on the whole, more profitable; but as a considerable percentage of the 
men employed on the vessels have families or relatives in the Provinces, they have 
continued to urge upon the owners the necessity of obtaining bait in these localities, 
and it has been difficult to dissuade them. After the experience of the present year 
quite a number of other Gloucester owners and fishermen as well are convinced that 
it is on the whole better to substitute salt bait than to continue the old practice of 
leaving the Banks in the midst of the fishing season to obtain other kindsin the Prov- 
inces. That this opinion is shared by the Nova Scotia fishermen is proven by the fact 
that for some years they have been in the habit of purchasing large quantities of salt 
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clams from dealers at Portland and other towns in the State of Maine, to be used by 

them in the cod fisheries. 

Since the introduction of the purse-seine the mackerel fishermen have required no 
bait. 

In the halibut fishery it is only necessary to take a sufficient quantity to last one 
or two days, as the remainder of the catch can be obtained on refuse fish taken on’ 
the trawls with the halibut, or, if necessary, small halibut can be cut up and used 
for baiting the hooks. 

In the past the cod-fishermen frequenting George’s Banks have at certain seasons 
of the year obtained their bait from Canadian ports, but the experience of the pres- 
ent year has proven that they are not dependent upon them, as most of the vessels 
have obtained their supply on our own coast with comparatively little difficulty, and 
frequently with less loss of time than was customary when visiting localities in New 
Brunswick and Nova Scotia. 

It will thus be seen that though the privilege of obtaining bait and the ice neces- 
sary for preserving it in British North American ports has been in the past and may 
even still be considered a convenience to certain classes of vessels, it is not of vital 
importance. 

The agitation of the question of bait supply has had a very beneficial influence 
upon our own fishermen, and has resultedin the development of extensive shore-bait 
fisheries along the coasts of Maine and Massachusetts, which give promise of being 
able to supply in large part, if not wholly, the demands of our entire fleet. During 
the past summer the experiment of shipping bait to Boston from the more remote 
localities on the coast of Maine has been made with success, and the cost of trans- 
portation is not high enough to be a barrier to the continuance of the business. 
If this practice increases, as at present seems probable, it will doubtless result in a 
great saving of time to our fleet, which has often in the past been seriously incon- 
venienced in its fishing operations, owing to the time consumed in sailing from port 
to port in search of a supply. The U.S. Fish Commission has recently begun a se- 
ries of experiments with a view to determining the praticability of preserving fresh 
bait long enough to adinit of its shipment from New England ports to the fleet fishing 
on the more distant banks, but the work is not yet sufficiently advanced to warrant 
an opinion as to the probable result. ' 
Question 4. ‘The same question in regard to the fishing on the permitted coasts 

and the commercial entry in the prohibited bays and harbors, but not for fishing.” 

There is at present comparatively little fishing by American vessels on that portion 
of the coast to which free access is given by the treaty of 1818; but vessels fishing in 
that vicinity should have the same privileges in other ports as are accorded to other 
vessels, as ib would seem unwise to discriminate, and it would, perhaps, owing to the 
few settlements of any importance on the permitted coast, be more convenient for 
the vessel to enter ports in the prohibited districts to purchase the necessary articles 
than to go out of their way in an opposite direction, where there might be any un- 
certainty of securing them. 

Question 5. ‘‘ What is your estimate of the total tonnage of the American vessels, 
the number of fishermen thereon, engaged in the Canadian and North Atlantic fish- 
eries in 1886, and the total value of their catch?” 

A careful estimate of the extent and importance of our New England vessel fish- 
eries indicates that during the present year there have been 1,956 vessels, aggregating 
115,130 tons, with crews numbering 17,996 men, employed in the various sea fisheries. 
The fleet is estimated to have been divided as follows: 1,530 vessels in the food-fish 
fisheries, 215 in the shell-fish and lobster fisheries, 177 in the capture of whales and 
seals, and 34 in the menhaden fishery. 

The 1,530 food-fish vessels aggregated 71,200 tons and furnished employment to 
14,240 men. The vessels, with their equipment, were valued at nearly $5,000,000, and 
their catch is estimated to have sold at prices to fishermen for $4,590,000. Of this 


REPORT OF COMMISSIONER OF FISH AND FISHERIES. XXV 


fleet 350 sail were engaged in the off-shore mackerel] fisheries, 200 in the cod fisheries 
on Querean, Grand, and Western Banks, 165 others in the cod fisheries of George’s and 
Brown’s* Banks, 65 in the off-shore halibut fisheries, and the remaining 750 in the 
miscellaneous shore and off-shore fisheries. 

The off-shore mackerel vessels are the only ones that have engaged to any extent in 
catching fish in the vicinity of waters under British jurisdiction. Of this fleet about 
one-half, or possibly a slightly larger percentage, have fished in the Gulf of St. Law- 
rence during a portion of the mackerel season, the remainder of these vessels having 
remained off our own coast. 

Below are given two tables, showing in detail the extent and character of our New 
England vessel fisheries in 1885. The figures as there explained are estimated from 
partial statistics furnished by collectors of customs on Treasury circular No. 63, Bu- 
reau of Navigation, and from special, but as yet unfinished, investigations by the 
U.S. Fish Commission. The statements in both tables are therefore subject to re- 
vision; but, as due allowance has been made for the statistics not yet received, it is 
believed the totals will not be materially changed by the final compilations. 


Table estimating by fisheries the total number, tonnage, and value of New England vessels 
employed in the North Atlantic food-fish fisheries in 1885, with the number of men and 
value of apparatus and outfit on same, and the total value of their catch. 


[These estimates are based upon partial returns from collectors of customs on Treasury Circular No. 
63, current series, and upon special investigations by the U. 8. Fish Commission. ] 


Value of | Number | x, 
Fisheries. Number.| Tonnage.| Value. apparatus of V pie of 
and outfit. men. eet 
| | | 
Off-shore mackerel fisheries. .-.-.... 350 30, 000 | $1, 325, 000 $520, 000 5,500 | $875, 000 
Cod-fisheries on Quereau, Grand, 
and Western Banks .2.2202.5.-... 200 16, 500 | 765, 000 330, 000 2, 800 990, 000 
Cod-fisheries on George’s and 
BLOW SH DANK) wenincsecaes seme cern 165 10, 000 | 6410, 009 | 200, 000 2,000 | 850, 000 
Off-shore halibut fisheries........--. 65 5,000} 400, 000 110, 006 900 | 750, 000 
Miscellaneous shore and off-shore | | | 
BEST ETIOS fo inicina io s)nic scisic,oia/Se loid wereld ole | 750 | 9, 700 | 430, 000 260, 000 | 3,040 | 1, 125, 000 
ee see S| ee Se 
ET oy Getlietatta oe otro siaicva steno a eciteha are 1,530 | 71,200 3, 560, 000 | 1, 420, 000 14, 240 | 4, 590, 000 


Table estimating by jisheries the tolal number, tonnage, and value of New England vessels, 
with the number of men thereon, employed in the various fisheries in 1886. 


[Based upon partial returns from collectors of customs on Treasury Circular No. 63, current series, 
and information obtained from other sources. | 


7] j 
| 
| Ti | y ul q 
State. No. | Tons. | Value. No of \| State. No. Tons. Value. No. of 
men. | | men, 
7 ; ‘Lobster and shell- 

Food-fish. fish. 
Maine eee se sso. 2 525 | 18, 000 | $900, 000 | 3,600 || Maine .....-.-.. 40 750 | $30,000 | 100 
New Hampshire .- 20 600 30, 0L0 120 ||} New Hampshire |......- Veerctalerevataliararavata sere sa entero 
Massachusetts. -- 850 | 50, 000 (2, 500, 000 {10,000 || Massachusetts-. 15s) 850 | 8, 000 | 40 
Rhode Island .... 85 | 400 20, 000) $0 || Rhode Island... 14) | 100 7, 000 25 
Connecticut ...-. | 100 | 2,200 | 110,000} 440 || Connecticut .--. 150 | 2,600 | 200,000 | 400 
0) (>) 1, 580 | 71,200 |3, 560, 000 [14,240 || Total ....... 215 | 4,300 | 245,000! 565 

Whale ana seal. Hi ine f | Menhaden. write af ; 

1) Gy Caen eae 2 100 $10, 000 20i MP MEaAIN eis noses ee Soe wees] lok oth, ll eis a ataterd eel ere! 
INiexy Jaiehvy os) ete Baan e a ie al eee eeel |e eae i New Hampshire. ss. o|e 2a. nar |teae aon ae eer 
Massachusetts..-| 160 | 36, 000 |1, 500, 000 | 2,500 || Massachusetts..] ...-..].....--.].----.----|------ 
Rhode Island .... at Noe Serer Bee e eel ee ae eNO O-lSland = 2 19 | 960 | $161, 000 291 
Connecticut ..--. 15 2, 000 100, 000 240 || Connecticut .... 15] 570 66, 550 140 
Totaly. eo _ 177 | 38,100 |1, 610,000 | 2,760 ||  Total........ 34 | 1,530| 227,550| 431 


XXVI REPORT OF COMMISSIONER OF FISH,AND FISHERIES. 


Table estimating by fisheries the total number, tonnage, and value of New England vessels, 
with the number of men thereon, ete.—Continued. 


SUMMARY. ; 
Sh | ; No. of 
State. No. | Tons. | Value. ane 
\aeoe Tare = | 

IMenin Ogee ne eee cios bec ts cote stocueeeeer ee eh eae ee eee 567 | 18,850 $940,000 | 3, 720 
Nena Herm S Dine secicee sac ciniejeloaminiatelalotalsiateciatal= Gaadepecosacecace: 20 600 | 30, GOO 120 
IWSIGEAYO NIGGA aag5 aaeG BOOP ADA IooC Gao Sodan noSmEascssaeocadhe 1,025 | 86,850 , 4,008,000 | 12, 540 
Rho Werslamd seers. coceciccicleems celciinecieislae silaa ste mintelee eileen 64 | 1, 460 | 188, 000 396 
WOnNSCHCUG ie -2 esas ciejs cic sin cicis vlowle ta wincie Sowisicio ae minieletaloetee er 280 | 7, 370 | 476, 550 1, 220 
Notal 253 iacacecs=aueeeesesemecee sic Semialeciete ste sommes =n a: 1,956 | 115, 130 | 5, 642,550 | 17, 996 


Question 6. ‘What change has, in your view, come to American fisheries since the 
last full year of the Washington treaty in regard to the character, quantity, and 
general features of that industry?” 

There has been little change in the fisheries other than the mackerel fishery during 
the past year. In this fishery the scarcity of mackerel] has been very marked and the 
catch has been much below that of the average year. The decrease, however, can be 
in no way attributed to the abrogation of the Treaty of Washington, but must rather 
be accounted for by natural causes which have affected the abundance, movements, 
and locality of the species. 

For several years prior to 1886 mackerel appeared in more than average quantities, 
and for eight or ten years, ending with 1885, they have been much more plentiful on 
our. own coast than on any portion of that of British North America. For this reason 
the fleet of American mackerel vessels visiting waters in the vicinity of British terri- 
tory has of late been very smal). In 1885, out of a total of about 380,000 barrels 
caught by our fleet, only 26,000 barrels, or less than 7 per cent., were taken in the 
vicinity of Canada, the quantity obtained within the 3-mile limit being only 3,564 
barrels. The fact that, during a season when permission bad been given to allow 
American vessels to fish anywhere in the waters of British North America without 
restriction as to distance from shore, less than 1 per cent. of the catch of our mackerel 
fleet was secured within 3 miles of British territory, and that more than 93 per cent. 
of the total catch of mackerel was obtained in the vicinity of our own coast, is cer- 
tainly significant. 

During the present year mackerel have been peculiarly scarce in all localities, 
though for the first time in eight or ten years they have been more abundant in the 
Gulf of St. Lawrence than off the New England coast, and a large percentage of the 
American vessels employed in the fishery have visited that locality. The catch has, 
as arule, been unusually small, but the price has increased in proportion, so that the 
season for some of the vessels has not been wholly unprofitable. The Jimited catch 
can not in any way be accounted for by the restrictions placed upon our vessels within 
the 3-mile limit, for their catch, as previously stated, has been equal to that of the 
Canadian vessels that fished without restriction as to distance from the shore. 

The vessels engaged in the cod-fishery have met with more than average success. 
This is partially attributed to the fact that the squid, used for bait, have been very 
plenty during the summer and fall months on the fishing-grounds. It has, not in- 
frequently occurred that vessels have sailed without any bait, depending upon the 
supply that they could catch on the Banks upwards of a hundred miles from shore. 
Question 7. ‘Your Commission has, in its annual reports, alluded to the diminished 

necessity on the part of American fishermen to go to British North American ports 

or waters for bait. What are the new features of that necessity ?” : 

A few years ago the United States Fish Commission obtained from Norway a num- 
ber of gill-nets suitable for catching codfish, and used them with success in the cod- 
fisheries about Gloucester, Mass. Similar nets are now made in this country, and are 
extensively employed by the shore cod-tishermen of that vicinity, who obtain large 
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catches by their use. These fishermen formerly depended in large part for their bait 

upon frozen herring, brought from New Brunswick and Newfoundland, but where gill- 

nets are used bait is no longer required. Thus far, however, gill-nets have not been 
extensively employed in the capture of codfish on the more distant fishing-banks. 

The development of our shore bait fisheries, referred to in answer to a previous 
question, also renders our people less dependent upon the Provincial supply, and the 
growing sentiment upon the part of certain Gloucester owners in favor of substituting 
salt clams purchased in American markets for fresh bait obtained in the Provinces, 
seems destined to decrease still further our dependence upon the Canadian supply. 
It can not be denied, however, that there are still a large number of vessels that would 
consider it a convenience to obtain bait in the Provinces, provided commercial privi- 
leges, under proper restrictions, are accorded to our vessels. 

Question 8. ‘ Your Commission has also alluded to inquiries presented by it in respect 
to the general value of the inshore Canadian waters to American fishermen, and 
the yearly value of the liberties given to American fishermen by the Washington 
treaty. Have you ascertained new facts of public interest in that regard which 
you can conveniently communicate to me?” 

The decreased importance to American vessels of the inshore Canadian fisheries has 
resulted— 

(1) From the increased size of our vessels, which did away with the necessity of 
fishing close to land, where harbor could be made in case of storms, and of landing 
in the vicinity of the fishing grounds to dry their fish before sailing for home; 

(2) From the substitution of the purse-seine for the hand-lines in the capture of 
mackerel, which has necessitated the fishing in deeper water and at a EET dis- 
tance from shore; and 

(3) From the change in the location of the mackerel fisheries, which has for the 
past few years enabled our vessels to obtain full cargoes in the vicinity of our own 
coast, instead of going to the Gulf of St. Lawrence, where they formerly met with 
better success, but where of late years—prior to the present season—they have found 
fishing unsatisfactory. 

This recent return of the mackerel to the more northern waters should, however, 
not be considered as indicating a permanent change in the location of the fishery, for 
within a short time, and possibly next season, they may again appear in greater 
abundance on our own coast; and, indeed, the study of the movements of other fishes 
renders it not wholly improbable that mackerel may at no distant day disappear en- 
tirely from the Gulf of St. Lawrence and from other portions of the Provincial shores, 
where they are now abundant. 


D.—PROPAGATION OF FOOD-FISHES. 
DISTRIBUTION OF FISH AND EGGS. 


The cars of the Commission have been extensively used in trarspor- 
tation. Some changes have been made in methods of distribution. 
Carp and other fishes of the same family are shipped during the fall 
and early winter, and not in the spring, which is the season of their 
greatest emaciation. Eges intended for shipment to foreign countries 
were packed at the stations for the entire trip, and not repacked in New 
York. The boxes containing them were transferred from the non-con- 
ducting material surrounding them in the outer shipping cases to the 
refrigerating-rooms of ocean steamers. 

Trout have been shipped by express, without a messenger, from 
Washington to New York and back, with no loss. A shipment to 
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Natural Bridge, Va., under less favorable conditions, was not so satis- 
factory; but these experiments indicate that it is possible to send trout: 
moderate distances without attendants. 

Below is a summary of the distribution for eighteen months, including 
1856 and ove-half of 1887; it covers, also, the distribution of 1885-86 
from the McCloud River aud Cold Spring Harbor Stations not pre- 
viously reported. The total number is somewhat too large, since the 
eges of the Salmonide, after being counted as distributed from the 
station where they were obtained, were hatched at other stations, and 
the fry produced were sometimes again reported. The distribution of 
whitefish (94,670,000) is the largest that has been made up to this time. 


Summary of distribution from January 1, 1886, to June 30, 1887. 


Kind of fish. Eggs. Fry. | Large fish. | en... 
| 

BVWalnibetish scccae ce ere ony cree amen ro teenies eae 32, 600, 000 | G2,.070, 000 | ........--- | we eimate stereos 
Gunavlin Oo ceo cca cise em ancem oe ce ene ee cee ewe ce Sele oe el eerie ena eee reeiers PHA) Saco shosocs 
DON UGE Gace ceca te meee shoes cele Sele rele alee es Sc eee ere | ens Ieee oe ya UE RR eeeseorsc| oocssccsos> 
SETI Toi ue A ein ae oe Se eo eae EE oe LSSOOOM Geese eanas|.secs ee ss Sa] Se oee eee 
1 by iaYOy) tek reo TaN Hersey ways oe es eee RS eo Se ea oie 2, 000 7,488 1, Til |e eeeseeeee 
AKO TROUGH ome eee Sete oe ate eee aimee cere ata es alete ee alert Meet eee eters | 155, 800 | 6, 923 |.2tabeeeasee 
FATHLAN DIG SALMON ese encom cae eee eee eae nee 754, 000 446; 588) Is aai6~ <=or0'e1-1|| eee 
ApaAnn-VOCked Salmons. sce oe ccc ee eee eee oa ceee 377, 500 | $4) O17 | nce orice a eee 
PEURLTND Ova GI OULU sis oe eisai mare atlore eae tete ae ete oeeiee 429, 000 49, 930 16,482)... 22 eee 
IB EONVALAGLOU isan ee ee cee re ae ey te eee pene sieeh ease 84, 500 | 26; 5008 |e = 55: \.te os, | eee 
TELS yee Se tater ee ea eens, A iar, Seam Saree arn ees I ere oor cect WIE ae, ba ce 200 
ELE CG pn SBS ae eg RU et aU GO ena et LOFTS 000))499)752; 000). 2 = Se.) | eer eee 
Tse ae es Oe Ge 2 Ly COU His i uA te CUE Lee aterm oeteters 186,163) |) 22.2) s< 4| eee 
I RREN CCG) 0 at? eee ata eee a mt PU IO Sh Te EC Dia A ahs AU ei ope a 
Grol GETS hie ces ame ry seta he ee eee ol | pe eet eee 
BrOolnpPICKerel Meerae eee eee oe teeitenee oa aoenee sere lees 
ROCK shi = Sot ey eee. eh aie ae ee 
Nantes perch eesscconses so cses Nee eee oe 
IBIS] Wass sa ssceamectw ct Geseebe like Hed cee seeerdaaaee 
PUIG cae oe Meee etek Asay terete ei crarc tem cecaioele onal Ree 
Ta (Eh (ee CM aR ae ROE ee a eine eae Ale saa Agacie 
Wodiishter sot asec ce ee ene os on een a ee |2craath otserie ne 
0) Glee Be ae ASSEN ance Be eee an sae eee te oy. | ihimas eects 
GO DSTCES time eee cece in OS te 2 ee ead a ee leeremeerereecictere | SP eeBeemoeoerc||scacctoonsos 


The grand total of the distribution is 210,625,413, 


NOTES ON THE SPECIES PROPAGATED AND DISTRIBUTED. 


a. The Sole (Solea solea). 

During 1886 several consignments of soles were brought across from 
Liverpool in. the White Star steamer Britannic. arly in the year 24 
were brought in one shipment without loss. From two later consign- 
ments 37 fish out of 49 sent were safely received at Wood’s Holl, where 
they were kept with the hope of using them for breeding purposes. 

The hanging fish-globes now employed for carrying soles across the 
Atlantic give better results than any other form of apparatus as yet 
devised for the purpose. 

b. The Halibut ( Hippoglossus hippoglossus). 


As the fishing for this important species in moderate depths has be- 
come unprofitable because of the searcity of the fish it was earnestly 
desired to begin its artificial propagation during the present year. The 
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Grampus was accordingly sent to the fishing-banks in the latter part of 
September in search of halibut. It was found that the spawning sea- 
son was hear at hand. The fish were caught in deep water, from 200 to 
350 fathoms, and placed in the vessel’s well apparently in good condi- 
tion; but allof them died within twenty-four hours, probably on account 
of the difference in pressure and temperature. Attempts will be made 
to get halibut from shallow water in the Gulf of St. Lawrence or on the 
west coast ot Newfoundland for future experiments, when it is expected 
that they will better endure transportation in the vessel. 


c. The Codfish (Gadus morrhua). 

The apparatus which proved most satisfactory for hatching the float- 
ing eggs of the cod was the tidal box devised by Colonel McDonald in 
1881, modified by Capt. H. C. Chester’s addition of inverted glass cylin- 
ders, having the mouth closed by cheese cloth and the bottom perfo- 
rated for ventilation. 

During January and February eggs were hatched easily in the ap- 
paratus above mentioned, but owing to the severe weather it was very 
difficult to obtain spawning fish. 

On the 25th of January two acid carboys, each containing 40,000 cod- 
fish just hatched, were forwarded by express from Wood’s Holl to 
Washington. After being forty-four hours in transit, about 7 per cent. 
of them reached Washington alive. On the next day 50,000 fish were 
sent in a carboy. After a journey of forty-four hours fully 50 per cent. 
of them reached the station in good condition. On January 25 a ship- 
ment of 500,000 fish in ten carboys was taken from Wood’s Holl by 
messengers. They reached Washington on the 29th with a loss of less 
than 10 per cent., and were sent forward the same day to Pensacola, 
Fla., where they arrived shortly after midnight, February 1, with an 
additional loss of about 10 per cent. At Pensacola they were trans- 
ferred to the revenue steamer Forward, which had been placed at the 
service of the Commission by order of the Secretary of the Treasury, 
and carried to the place selected by Mr. Silas Stearns for their final 
destination in the Gulf of Mexico, southeast by east from Pensacola 
Bar, in 100 fathoms of water. This experiment was made to determine 
whether or not the cod can be successfully transferred to Southern 
waters and become the object of a profitable fishery there- 

In February a shipment of 500,000 young cod was forwarded from 
Wood’s Holl through Washington to Old Point, to be deposited in 
Hampton Roads, with the hope of forming a cclony in Chesapeake Bay. 

Work of the Grampus.—During the winter of 1886~87 the Grampus 
was engaged in obtaining eggs of the codfish for hatching at the Wood’s 
Holl Station. In many cases the fish were taken with the gear of the 
Grampus and carried alive in the well to the station. Between 600 and 
700 live fish were thus secured. Over 43,000,000 eggs were obtained; 
20,000,000 were hatched and planted in the immediate vicinity of the 
station. Frequently eggs were obtained by sending men to collect 
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them on board fishing vessels on the grounds. Owing to the cold and 
inclement weather during much of the winter cod were unusually 
scarce and fishing, even under the most favorable circumstances, was 
poorly remunerated. The work of collecting, however, was continued 
whenever opportunity offered until the middle of March. 

Work of the Fish Hawk.—Harly in January, 1887, the crew and some 
of the hatching apparatus of the vessel were utilized in the work at 
Wood’s Holl. Late in February and till near the end ef March the 
Fish Hawk was engaged in making short trips off Portsmouth and in 
Ipswich Bay, boarding fishing vessels to collect codfish spawn for ship- 
ment to Wood’s Holl. 


d. The Mackerel (Scomber scombrus). 

In the month of May Captain Chester secured three gravid mackerel 
at Wood’s Holl, and from them eggs were taken and placed in the ap- 
paratus which had been used for eggs of the cod. The fish commenced 
hatching in ninety-four hours after the eggs had been placed in the 
jars. This adds another very important species to the list of fishes 
that may be propagated at the Wood’s Holl Station. 


e. The Black Bass (Micropterus dolomiet). 

11 breeders and 100 yearlings were collected during the summer at the 
Wytheville Station. 48 vearlings were sent away during the year. 

f. The Red-eye (Ambloplites rupestris). 

At the Wytheville Station, during the fiscal year 1886-87, 77 breeders 
and 2,125 yearlings were obtained. 18 breeders were sent to the Cen- 
tral Station and 2,085 yearlings were distributed, including 586 in 

Jacapon River and 600 in Cowpasture River. On March 1, 1887, 25 
red-eyes, about an inch in length, were sent to Max von dem Borne, 
Berneuchen, Germany, 20 of which reached their destination in safety. 

The red-eye is a good pan fish, gamey, and weighs a half pound on 
the average; it is likely to do well in ponds. 
g. The Sunfish (Lepomis gibbosus). 

Daring the summer of 1886, 125 sunfish, about 1 inch in length, were 
taken at Cold Spring Harbor and forwarded, through Mr. E. G. Black- 
ford, to Max von dem Borne, Berneuchen, Germany, who was fully ad- 
vised of their predatory character. 

h. The White Perch (Loccus americanus). 

Three shipments of the young of this fish were sent from the Cold 
Spring Harbor Station to Max von dem Borne, in October and Decem- 
ber, 1886, and March, 1887, of which only three, from the last shipment, 
reached Germany alive. 


i. The Rockfish or Striped Bass (Loccus lineatus). 
600,000 eggs were obtained at the Battery Station, near Havre de 
Grace, Md., but owing to pressure with the shad work, few of them were | 
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hatched. 75,000 fry were successfully planted in Lake Ontario, near 
Oswego, N. Y. 


j. The Smelt (Osmerus mordax). 

Large numbers of smelts were hatched at the Cold Spring Harbor 
Station, the parent fish having been obtained on the south side of Long 
Island. The hatching was rendered difficult by the glutinous nature 
of the eggs, but about one-half were developed. Over 2,000,000 young 
were planted in Cold Spring Harbor aad 50,000 were deposited in 
Saranac Lake, in northeastern New York. 

About the first of April a lot of eges were sent to Northville Station, 
where they arrived in bad condition and apparently dead, but upon 
digging into the mass about 15 or 20 per cent. were found to be good. 


k. The Whitefish (Coregonus clupeiformis). 

Notwithstanding the stormy and very cold weather 129,400,000 white- 
fish eggs were obtained during November and December for the hatch- 
ing stations at Northville and Alpena, Mich. The first eggs were re- 
ceived from Lake Hrie November 7; the last from Lake Michigan 
December 13. On November 28 about 30,000 eggs were taken from 
two whitefish which had been hatched and reared at the Northville 
Station; this is believed to be the first record of their breeding in cap- 
tivity. The hatching season at Northville lasted from March 11 to 
April 12; at Alpena, from April 22 to May 8. 

32,600,000 eggs were distributed, mostly to neighboring state fish 
commissions; 62,070,000 fry were planted in waters of Michigan, Ohio, 
Indiana, and New York; 2,500,000 eggs were sent to England, 1,000,000 
to Germany, and 1,500,000 to New Zealand; 5,000,000 were forwarded to 
the Central Station at Washington; 10,000,000 each to the State latch- 
eries of Pennsylvania and Minnesota; 1,000,000 to New York, and 
1,600,000 to Delawere. From the 1,000,000 eggs sent to the Cold 
Spring Harbor Station nearly 950,000 young were obtained, and these 
were deposited in deep, cold lakes on Long Island. 


l, The Dwarf White fish (Coregonus albula). 

In January, 1886, Max von dem Borne sent 80,000 eggs of this species 
as a gift from the Deutsche Fischerei- Verein, by Herr von Behr, to the 
United States Fish Commission. These were received at the Cold 
Spring Harbor Station, and Mr. Mather was directed by the Commis- 
sioner to forward 70,000 eggs to Bucksport and 10,000 to Northville. 
Mr. Atkins received his allotment February 1. The first fish hatched 
out March 24, and about 51,000 young were obtained; these were 
planted April 21, 1886, in Heart Pond, a small lake near Bucksport 
which empties into the Eastern River, a sinall tributary of the Penob- 
scot. Some of the eggs sent to Northville were hatched March 7, but 
no healthy young were secured from them. 
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m. The Brook Trout (Salvelinus fontinalis). 

The Northville Station—At the Northville ponds 186,750 eggs were 
taken. From December 28, 1886, to February 9, 1887, 82,000 eggs were 
shipped away, 10,000 to England, the remainder to Minnesota, Dela- 
ware, and Pennsylvania, and to the Central and Wytheville Stations. 
527 young fish were sent away and 4,000 fry were retained for breeding 
purposes. 

The Wytheville Station—In December, 1886, 193 breeders were re- 
ceived from the Northville Station. In April 5,000 fry came from the 
Central Station. In January, 1887, 26,508 eggs were received from 
Northville and %5,000 from Mr. R. KE. Follett, of Windham, Conn. 
During May and June, 1887, 750 yearlings and 2,488 fry were planted 
in suitable streams in Maryland and Virginia. 


n. The Saibling (Salvelinus alpinus). 


The Cold Spring Harbor Station.—In February and March, 1887, three 
shipments, each containing about 20,000 eggs of the saibling, were re- 
ceived from Berneuchen, Germany. 3,000 eggs from the first lot were 
repacked and sent to the State hatchery at Plymouth, N. H., where they 
arrived in good condition. The sound eggs of the second shipment 
were mixed by mistake with eggs of the brown trout received from Ger- 
maby at the same time, and were distributed in this state to the hateh- 
eries at Corry, Pa., Wytheville, Northville, and Cold Spring Harbor. 
15,000 good eggs from the last shipment were sent safely to the North- 
ville Station March 17, and hatched soon after; but the fry refused to 
eat, and most of them died of “blue sac” and starvation. 


o. The Lake Trout (Salvelinus namaycush). 


The Northville Station —6,150 lake trout, hatched in January and 
February, 1886, were sent to Ohio, Indiana, Kentucky, and Tennessee. 
Owing to a lack of available funds no eggs were taken. 

The Wytheville Station.—During the fiscal year 188687, 800 yearlings 
were sent to the Central Station, 50 to the Gasconade River, Missouri, 
and 350 were planted in streams near the station. 

The Oold Spring Harbor Station.—150,000 eggs were received from 
Northville December 19, 1885. 80,000 fry were distributed to waters in 
and near the Adirondacks; 5,000 to Monroe, N. Y.; 5,000 to Gloucester, 
Mass.; and 20,000 to Long Island waters. An attempt to rear some of 
the fry at the hatchery was unsuccessful, on account of the high tem- 
perature of the water. In June, when it reached 60° Fahrenheit, the 
young began to die, and none lived until September. 

The Bucksport Station.—100,000 fry were obtained from eggs received 
from Northville. Of this number 35,000 were kept for rearing; 1,439 
were placed in Craig’s Pond June 17; and 2,113 in Pond B June 22. 
Upward of 31,000 were kept in the troughs and fed on liver, refuse 
meats, salt codfish, insects, and entomostraca. 


REPORT OF COMMISSIONER OF FISH AND FISHERIES, XXXIII 


p. The Rainbow Trout (Salmo wrideus). 

The McCloud River Station.—The first eggs for the season of 188586 
were taken on December 26, 1885, which was somewhat earlier than 
usual. The species seem to spawn sooner than formerly. The spawn- 
ing season closed May 10. 221,425 eggs were taken from 226 fish. 
30,000 eggs were lost because of high and muddy water; 15,000 were 
hatched for the trout ponds and the river, and 131,000 were distrib- 
uted, chiefly to State fish commissions and to Central Station. During 
the spawning season of 1886-’87, which lasted from December 26 to 
April 11, 268,409 eggs were taken from 299 fish. 84,100 of these were 
lost from various causes; 39,300 were hatched and the fry planted in 
the McCloud River; the remaining 145,000 were sent to State commis- 
sions and to Central Station. 

The Northville Station.—The spawning season in the ponds lasted from 
January 9 to April 25. 196,550 eggs were obtained from 375 fish; 
25,000 were sent to the Michigan Tish Commission ; 25,000 to Mr. Black- 
ford, for shipment to France; while 25,000 fry were hatched out and 
nearly all of them kept at the station. 4,920 young fish were shipped 
away from the station. 

The Wytheville Station.—During April and May, 1887, 8,000 fry were 
received from the Central Station, and 220,500 eggs were collected at 
Wytheville. During the fiscal year 1886—87, 12,095 yearlings, 271 two 
years old or older, and 95,000 eggs were shipped away. 40,000 eggs 
were sent to Germany, 10,000 to England, and 5,000 to France. The 
remaining eggs and fry were distributed to private applicants, to suit- 
able streams for stocking, and to various hatcheries. Mr. Max von dem 
Borne, writing from Berneuchen, Germany, on April 11, 1887, stated 
that the fry hatched from the eggs received were in excellent condition, 


q. The Brown Trout (Salmo fario). 

The Cold Spring Harbor Station.—64,000 eggs were received in very 
bad condition from the Deutsche Fischerei-Verein March 1, 1886, and 
40,000 came from the same source, in good condition, March 20. On 
April 16, 50,000 eggs arrived in good order from Max von dem Borne. 
13,000 eggs were repacked and sent to the Northville Station, and 1,000 
to the Wisconsin Fish Commission. During April and May, 23,500 
young trout were planted in suitable waters in New York. 

In July a brown trout was caught in Allen’s Creek, a tributary of the 
Genesee River, New York, which weighed 3 pounds. This must have 
been hatched from the first lot of eggs received in America. One of 
this first shipment, which was hatched and reared at Cold Spring Har- 
bor, weighed 34 pounds in October, 1886, at the age of three and one- 
half years. 

During March, 1837, 108,000 brown trout eggs were received from 
Germany, but 60,000 of them were unfit to be developed. The last ship- 
ment of 50,000 eggs contained 13,000 dead ones. The good eggs of this 

S. Mis. 90——II 
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lot were mixed by mistake with 14,500 saibling eggs, which arrived 
the same day, and 50,000 mixed eggs were sent to several State and 
National fish commission hatcheries. 10,000 eggs were received, also, 
on account of the New York Fish Commission, from Herr von Behr. 

The Northville Station.—20,000 eggs were received March 17 from the 
Cold Spring Harbor Station, having come originally from Germany. 
2,500 of these were sent to the Michigan Fish Commission and 5,000 
to the Wisconsin Commission. The remaining eggs yieided nearly 
9,000 fry, which were kept at the station. During November and De- 
cember 9,400 eggs were taken from stock-fish in the Northville ponds, 
but only 1,500 fry were obtained from them. 

The Wytheville Station—2,165 brown trout eggs were received in 
March, 1886. They were hatched at a very unfavorable time, the water 
being muddy during incubation and remaining so until the surviving 
fish were several weeks old. 286 were reared, and in November they 
were between 24 and 3 inches long. In March, 1857, 9,100 eggs were 
received from Cold Spring Harbor, and in May, 3,000 fry arrived from 
the Central Station. 

r. The Loch Leven Trout (Salmo levenensis). 

On January 14, 1887, the Cold Spring Harbor Station received 48,000 
eges of the Loch Leven trout from the Howietoun fishery in Scotland, 
but nearly one-half of them were dead. Strong and healthy fry were 
hatched from the remainder. 


gs. The Atlantic Salmon (Salmo salar). 
The Bucksport Station.—205 salmon were purchased from the Penob- 
scot River fishermen, from May 29 to June 8, and placed in the in- 


closure at Dead Brook. Only 147 of these lived through the summer. ° 


1,158,776 eggs were taken from 101 females, an average of 11,473 each. 
Of these eggs, 1,099,000 were distributed, 320,000 being awarded to 
Massachusetts and 779,000 to the U. 8. Fish Commission, the work 
having been conducted by these two commissions conjointly. 25,000 
eggs were reserved for experiments at the station, and the fry were 
afterwards liberated in Craig’s Pond. The remaining eggs were sent 
during February, 1887, to the following places: 

Cold Spring Harbor, 300,000; F. A. Walters, Bloomingdale, N. A Gee 
250,000; E. B. Hodge, Piymouth, N. H., 100,000; Grand Lake Stream, 
104,000. 

The Grand Lake Stream Station.—About the Ist of March, 1887, 104,000 
eves were received from Bucksport. ‘These were hatched with a loss of 
only 255 eggs and young, and the fry were planted in tributaries of the 
St. Croix River about the middle of June. 

The Cold Spring Harbor Station.—240,000 eggs were received from 
Bucksport January 7, 1886, and 260,000 on the 7th. 446,073 fry were 
planted in tributaries of the Hudson and St. Lawrence Rivers and 
Lake Ontario, During 1886 small numbers of young salmon were taken 
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in the streams in which they were planted in May, 1885, From infor. 
mation furnished by Mr. A. N. Cheney of Glens Falls, N. Y., and from 
other sources, it appears that more than 24 salmon were taken in the 
Hudson during 1886. 


t. The Landlocked Salmon (Salmo salar, var. sebago). 

The Grand Lake Stream Station.—The spawning season lasted from 
October 29 to November 18. 752 fish were taken, the females yielding 
942,500 eggs, or an average of 1,935 each. 641,500 eggs were distrib- 
uted and 214,000 were reserved for Grand Lake Stream. The distribu- 
tion, according to the contributions for the expenses of the year, was 
as follows: 


i] 
: Money con-| Eggs dis- 
Contributor. tributed. tributed. 
HCRUGE Se bash COMMISSIONS .oocecos sceascccn cian Staeccetasseuscscensemesqens $860. 00 377, 500 
mherviassachusetts fish COMMISSION ......< 0-60 cceceenccaces ecasdece mes. oaiee 800. 00 132, 000 
PeioeNew, Hampshire fish'GOMMiISsiON -~. 222.6 .cccsa en mena nscies woeces sneneene 300. 00 132, 000 
Binion Meee eee ete een rie se osc see see Pere ee ee | 1, 460. 00 | 641, 500 


The eggs allotted to the U. S. Fish Commission were distributed in 
March, 1887, to various State commissions, to England, France, and 
Germany, and to the Wytheville and Cold Spring Harbor Stations. 
The 214,000 reserved for Grand Lake Stream were hatched and planted 
with a very small loss. 

On March 8, 1886, 19,000 eggs were sent from the Grand Lake Stream 
Station to the Pennsylvania commission at Corry, Pa. Near the end 
of June about 12,000 fry developed from these eggs were planted in 
streams flowing into the lake of the South Fork Fishing and Hunting 
Club, in Cambria County, Pa. 

The Wytheville Station.—50,000 eggs were received on March 13, 1887, 
from Grand Lake Stream; 12,997 yearlings were liberated in tributa- 
ries of the Shenandoah River, in the hope that this would establish a 


run in the Potomae River. 


The Northville Station.—29,000 eggs were received from Grand Lake 
Stream on March 19, 1886, and on April 14 they hatched, with a loss of 
only 575. On April 27, 10,000 fry were planted in a lake of Clare 
County, and 12,000 in Rapid River, in Kalkaska and Autrim Counties, 
both places of deposit being in the northern central portion of Mich- 
igan. 

The Cold Spring Harbor Station.—34,000 eggs were received from 
Grand Lake Stream on March 18,1886. After a small loss in shipping 
and hatching, 31,020 fry were placed in two lakes of the Adirondack 
region. On April 1, 1887, 25,000 eggs received from the Grand Lake 
Stream Station were repacked and shipped to Leon d’Halloy, viee-pres- 
ident of the fish commission of the Lower Seine, France. 


. 
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u. The Shad (Clupea sapidissima). 

During the season of 1886 over 90,000,000 shad fry were distributed. 
Now, as the number of shad taken for sient thes was less than 6,000,000 
it will be seen that for every adult shad captured 15 young shad, arti- 
ficially hatched, were placed in the waters. As the cost of this pro- 
duction and distribution was Jess than $20,000 the young fish were ob- 
tained and distributed all over the United States at the rate of about: 
$215 for a million, or about 46 fry for a cent. In 1885, which showed a 
great improvement over previous years, the rate was about 30 fry for a 
cent. The total number of eggs collected and fry planted have also 
greatly increased over the results of previous years, as from the begin- 
ning up to and including 18382 the total number of young shad obtained 
was only about 200,000,000, while in 1885 less than 35,000,000 fry were 
sent out from the stations. | 

Shad fry for distribution in 1886 were derived from the following 
sources: 


Bron batteryrotabion, susquelanmna Tver. seers ce mem oe cee se ae eee 3, 776, 000 
Hrom-CentralsStation, Potomac River. ==s-smasceseaens eee. eee 8, 151, 000 
Kromisteamer Mish whawh = 22552 siecle see eels os Bg ose se nacebe seoceceescr 2 a 018, 000 
HLOMUSte AINE se alCYy ON aon ke <cleiioin ie nee erst tera ait eee eisaae melee etn e sian 310, 000 

0s) 17211 LES eee PaO EE rte ye A eS cir, PR a AE Se en LS ae 93, 255, 000 


The following statement shows the general planting summarized by 
the streams or drainage basins in which the fish were deposited : 


Monoributaries of Narra canseth, Bay. teense sat ae eee = ss alae era ate 2, 534, 000 
oni itanesior Wonealslandysommdsec a2 eeeee eee eae rls ences sacar emamae 749, 000 
EO SEMI SOMPRIVOT occ acts face ore ore, etc ey apeses a eye ya arene ape, ooo sy cis ete taea his te (area oee 2, 312, 000 
MOND claw anes WiviOls sce cetsc ees steal oe leper tee ane Toe ae eta let a ere eres 21, 618, 000 
Monribubartesiof Chesapeake Bay ices cce deems sas 2 sane Seen meee 52, 835, 000 
Rowributaries‘of Albemarle Sound = 332 52fe eee e se sacaiss = aces = ssc eee 1, 990, 000 
To tributaries of the Atlantic south of Albemarle Sound...--...---.--- 4, 183, 000 
o Mississippi River and minor tributaries of the Gulf of Mexico ....-. 4, 758, 000 
To Colorado River, tributary of the Gulf of California ...........-.-..- 850, 000 
Powolum bial River" basinec: scokece seseye tee cre see eiesaeicls so) seein ree 850, 000 
Motel. Wee ou rh Se eres Ts 92, 679, 000 


The Fort Washington Station.—The first ripe shad was taken Apri] 
16. From that time until near the end of May the run of fish was 
abundant and reasonably steady. The maximum number of eggs taken 
in one day was ee on April 22; the period of greatest activity, 
was from April 20 to 27, inclusive, when 16,017,000 were procured, 
being nearly one-half of the entire number Bien during oe season. 
In all, 36,362,000 eggs were collected. The number hatched and pianted 
from the station in waters near by, was 3,154,000. The number for- 
warded to the Central Station was 33,208,000. 

The Central Station.—The number of eggs received alive from Fort 
Washington was 28,283,000. Of these, 1,586,000 were transferred 
to other stations, and the number of fry sent out to be planted was 
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24,997,000. The cost of collecting, developing, and transporting the eggs 
at this and the Fort Washington stations was $3,796.45, which is at 
the rate of $127.66 per million, or 78 shad for one cent.’ There has been 
a marked gradual increase in efficiency of the force in transporting and 
hatching eggs, the percentage of loss diminishing year by year from 
1883, when it was 29 per cent., to 1884, when it was 26 per cent., to 
1885, when it was 10 per cent., idles in 1886 it was only 7 per cent. 

The Battery Station.—The work of the shad season began April 18 
and ended June 10. The first run of fish continued for a week. All 
the runs of the season were very large. The number of eggs collected 
was 60,766,000. The supply of hatching apparatus was inadequate to 
meet the requirements. The number of fry hatched was 45,231,000, the 
percentage of hatching being 74.4; 43,776,000 fry were shipped away 
and deposited mainly in the Susquehanna River and other tributaries 
of the northern part of Chesapeake Bay; 1,000,000 fry were sent to 
Oregon, besides 585,000 eggs, resulting in a eno of 850,000 fry in 
the Columbia River. 

Work of the Fish Hawk.—From April 26 to May 1 the Fish Hawk 
visited the fishing shores and gillers in the northern end of Chesapeake 
Bay, and obtained 2,192,500 eggs for the Battery Station. During most 
of May the vessel was engaged on the Delaware in transporting spawn- 
takers, and in collecting, transferring, and depositing eggs. 34,454,500 
eggs were obtained, from which 23,196,000 fry were hatched on board 
and 21,018,000 deposited in the Delaware River. 

Work of the Haleyon.—From April 27 to May 23 the steamer Halcyon 
was occupied in Chesapeake Bay and in the Delaware River in gather- 
ing, transferring, and hatching eggs, and depositing the young shad. 
4,561,000 eggs were taken; most of them were transferred to Battery 
Station or to the Fish Hawk, while some were hatched on board and 
deposited. 3,000,000 fry were received from Battery Station and de- 
posited in the tributaries of the Upper Chesapeake. 

The Cold Spring Harbor Station.—lLate in April 1,796,000 shad eggs 
were received from the Central Station at Washington. Only 100,000 
fry were obtained from these, and deposited in the Hudson River, near 
Albany. 

Experiments in planting shad. Eau routs have been continued to ac- 
climate shad in the Colorado River of the West, and thus to establish 
fisheries on the Colorado, Gila, and other tributaries of the Gulf of Cali- 
fornia. This experiment was begun in 1884 by the deposit of 983,000 
fish, followed by 998,000 eges in 1885 and 850,000 eggs in 1886, making 
a el of 2,831,000, all of which were plante dat the Needles. If sue- 
cessful, the fey deposited in 1884 should return as mature fish in 1888. 

The effort to transfer shad to the Columbia River basin was repeated 
also. 1,000,000 fry, 200,000 eggs on trays, and 385,000 eggs in hatching 
jars were sent out from Havre de Grace on May 9, 1886. The eggs in 
jars gave the best results, and this may indicate the proper method of 
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shipping them across the Atlantic. 850,000 fry were deposited in the 
river basin. 

Plantings have been made during the present season in streams of 
all the Atlantie coast States from Massachusetts to Florida. Partieu- 
lar localities selected for planting are chosen with a view to the general 
distribution of shad in all waters of the Atlantic coast. 


v. The Carp (Cyprinus carpio). 

The total distribution for the season aggregated 133,769, of which 
38,654 were delivered to State commissioners and 95,135 to individual 
applicants. 589 applications had to be carried over until another year, 
and the number of fish given to each applicant was reduced from 12 to 
15, instead of 20 as in preceding years. 

The Washington Station.—The yield of the ponds was small, possibly, 
in part, on account of the low temperature of the entire season. In- 
ability to drain them in the spring, because of the filling in of the Po- 
tomace flats, had an injurious effect on the carp, as it was impossible to 
kill the eels, sunfish, perch, and other predaceous fish that prey upon 
them. 

The Wytheville Station.—During the fiscal year 1886-'87, 452 seale 
carp and 3,017 leather carp were received from the Central Station. 
459 seale carp were planted in south fork of Reed Creek, in Wythe 
County, Va., and 1,925 leather carp were distributed to 91 applicants 
in southwestern Virginia and eastern Tennessee. 


w. The Gold-fish (Carassius auratus). 

The Washington Station.—During the season 2,755 gold-fish were sent 
out, in lots of 4 to 10 each, to applicants in 22 States and 2 Territories. 
260 of the Japanese fan-tail variety were issued in small lots in De- 
cember, 1886. 

The Wytheville Station.—During the fiscal year 1856-’87, 50 gold-fish 
were distributed to 9 applicants in Virginia, North Carolina, Missis- 
sippi, and Texas 


x. The Tench ( Tinca tinea). 

Less than 1,000 tench were reared at the Washington Station, their 
number being reduced by the ravages of eels. At the Wytheville Sta- 
tion 2 breeders and 450 yearlings were received from the Central Sta- 
tion, and the yearlings were planted in the south fork of Reed Creek, 
in Wythe County, Va. 


y. The Lobster (Homarus americanus ). 

The Woods Holl Station.—During the season the experiments were 
continued in the artificial propagation of the lobster. Eggs were ob- 
tained and placed in hatching jars, the number in the apparatus some- 
times reaching nearly 1,000,000, and the young were deposited in Vine- 
yard Sound and adjacent waters. In April and May Capt. H. C. Ches- 
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ter made some experiments with a view to keeping lobsters alive with 
the use of a very small quantity of sea water. These experiments 
seemed to demonstrate the feasibility of transporting the species across 
the continent. On May 29, 5,000 lobsters, 2 or 3 weeks old, were sent 
to the Cold Spring Harbor Station. These were planted off Rocky 
Point, in Cold Spring Harbor, June 5. 


z. The Oyster (Ostrea virginica). 

At the Saint Jerome Station experiments were continued in the arti- 
ficial propagation of the oyster, according to the system devised by 
Prof. John A. Ryder, and by other methods. The work lasted from 
April to November 20, and was in charge of Mr. W. de C. Ravenel. On 
June 23 ripe oysters were found in sufficient numbers to begin spawn- 
ing regularly. Collectors were put out and afterwards placed in ponds. 
Spat first appeared July 29. Sand and slime were deposited so rapidly 
and extensively as to interfere with the success of the undertaking. 


6.—THE STATIONS OF THE FISH COMMISSION. 
A.—MARINE STATIONS. 


Gloucester, Mass.—This station was occupied mainly in the interests 
of the Gloucester fisheries and for the purpose of obtaining continuous 
and accurate returns of their statistics. It was in charge of Mr. W. A. 
Wilcox, a special agent of the Commission, assisted by Capt. 8S. J. 
Martin. 

Woods Holl, Mass.—Operations were carried on during the entire 
year at this important station, which is located on Vineyard Sound, at 
the southwestern extremity of Cape Cod and opposite the northern end 
of the Elizabeth Islands. It is now thoroughly equipped both for the 
propagation of marine fishes and for the purposes of scientific inquiry. 
The hatching of codfish, begun in November, 1885, was continued 
through the winter and into the spring of 1886, and was again taken 
up in November of the same year. The propagation of lobsters was 
carried on from May until July, and experiments with reference to the 
planting and breeding of oysters were conducted during the spring 
and summer. Irom early in July until the middle of October the sta- 
tion was occupied in the interest of the sea-coast investigations respect- 
ing food-fishes and the fishing grounds, under the immediate direction 
of the Commissioner, and during this period it was also the headquar- 
ters for the steamer Albatross. 

Capt. H. C. Chester, who had served as superintendent of the station 
since its foundation, was obliged to relinquish his position in June, on 
account of ill health, and was succeeded by Prof. John A. Ryder, as 
acting superintendent, until October 1, when the station was placed in 
charge of Mr. Charles G. Atkins. 

A frame store-house and a short section of wharf in front of the coal 
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shed were finished during the summer, completing the principal struct- 
ures required at this locality for the purposes of the Fish Commission. 
The final work upon the stone pier was also completed during this year 
by the Engineer Corps of the Army, and an appropriation of $14,000 
was made by Congress to enable the Revenue Marine Bureau to con- 
struct a coal shed and wharf adjacent to the buildings of the Commis- 
sion. This work, however, was not begun until the following year. 

The system for supplying salt water to the laboratory building was 
entirely reorganized by the substitution of wooden and hard rubber 
pipes for the iron ones previously in use, thus obviating the conven- 
iences resulting from the accumulation of iron rust in the water. In 
the present arrangement wooden mains, having a 6-inch bore, lead from 
the harbor to the water tower, and thence to the lower story of the 
laboratory, the distributing pipes from this point being entirely of hard 
rubber with brass fittings. A standard Gardner clock, connected by 
telegraph wire with the Naval Observatory at Washington, was placed 
in the headquarters building for the convenience of Government vessels 
touching at the station, and a time ball, working in the same circuit, 
was arranged on top of the water tower where it could be seen by the 
many vessels passing through Vineyard Sound. Wood’s Holl having 
been selected as one of the principal stations of the Signal Service, and 
the shore terminus of the Government cable connecting the main-land 
with the Elizabeth Islands, Martha’s Vineyard, and Nantucket, the 
necessary accommodations were furnished that Bureau by the Commis- 
sion. An office room in the laboratory building was assigned to their 
use, the exposed instruments were placed upon the roof of the store- 
house, and permission was given to use the flag-staff for displaying the 
usual weather signals. 

Saint Jerome, Md.—This station is located on the west shore of Chesa- 
peake Bay, about 6 miles above the mouth of the Potomac River. The 
experiments in oyster culture, described in former reports, were con- 
tinued here during a large part of the year, under the direction of Mr. 
W. de C. Ravenel, and upon a much larger scale than in previous years. 
Careful observations relative to the temperature and density of the 
water were made in connection with the work. 


B.—STATIONS FOR PROPAGATION OF THE SALMONID.E. 


Maine.—The two stations located in this State, one at Bucksport, the 
other at Grand Lake Stream, are operated conjointly by the United 
States, the State of Maine, and one or two other of the New England 
States. They are both in charge of Mr. Charles G. Atkins as superin- 
tendent. At the Grand Lake Stream Station, under the direction of 
Assistant Superintendent W. O. Buck, 855,500 schoodie or land-locked 
salmon eggs were obtained in good condition. Of this number 377,500 
were allotted to the United States, and were distributed in Mareh, 
1887, while 214,000, reserved by the State of Maine, were hatched and 


r 
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planted in Grand Lake Stream. Of sea salmon or Penobscot salmon 
eggs a net stock of 1,099,000, resulting from the winter’s work, were 
available for division among the contributors to the fund. Of the as- 
signment made to the United States, 779,000, nearly all were distributed 
in February, 1887, 25,000, however, being retained at the station for 
hatching, in order to make experiments in the rearing and feeding of 
the young during the following spring and summer. 

New York.—At the fish-cultural station located at Cold Spring Har- 
bor, Long Island, and owned and operated by the State of New York, 


certain privileges have been granted to the United States Commission 


gratuitously from year to year. During 1886 considerable work was 
done under this agreement by Mr. Fred Mather, superintendent, in: 
hatching the eggs and disfributing the fry of the following species to 
the rivers and lakes of New York, namely: Lake whitefish, lake trout, 
brown trout, shad, and Penobscot and land-locked salmon.  Experi- 
ments were also made in the hatching of smelt and tom-cod. 

Virginia. —The Wytheville Station, located on the summit of the Al- 
leghany Mountains in southwestern Virginia, is leased from that State, 
and has been in charge of Col. Marshall McDonald, with Mr. George 
A. Seagle as superintendent. Many improvements and additions made 
to the station in 1885 rendered it practically complete in all its appoint- 
ments for the season of 1886, and more extensive operations were car- 
ried on this year than hitherto. The following species were under cul- 
tivation: The rainbow, brook, and brown trout, land-locked salmon, 
red eye, black bass, carp, and tench. 

Michigan.—The stations at Northville and Alpena, Mich., are oper- 
ated mainly in the interests of the whitefish fisheries of the Great 
Lakes, but at the former station lake, brook, rainbow, and brown trout, 
and saibling were also propagated during 1856. Both stations are in 
charge of Mr. Frank N. Clark. Northville Station is the headquarters 
for the whitefish work and is kept open during the entire year, but the 
Alpena Station is closed during the summer. During the season of 
1886, 129,400,000 eggs of the whitefish were obtained from the fisheries 
of Lakes Erie, Huron, and Michigan. Of this number 56,800,000 were 
placed in the hatchery at Alpena, and 72,600,000 were sent directly to 
Northville; but subsequently 21,000,000 were transferred from Alpena 
to Northville. The collection of eggs continued from November 4 to 
December 2. Of the total number, 32,600,000 eggs were distributed 
mainly to State hatcheries, and 62,070,000 were hatched and the fry 
planted in Lakes Huron, Michigan, Erie, and Ontario, and two smaller 
lakes in the State of Michigan. 

California.—The salmon station at Baird, Cal., on the McCloud River, 
was not operated during 1886, but the collection of eggs of the rain- 
bow or California trout was continued as usual at the McCloud River 
Station, the season lasting from December, 1885, until May, 1886. The 
total number of eggs taken was 221,425, this having been a smaller 
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yield than usual, due to the loss of many breeding trout by disease 
and from the effects of a severe storm. ‘The following season, begin- 
ning December, 1886, and ending May, 1887, 268,400 eggs were secured. 
Mr. Livingston Stone has continued in charge of .the California work, 
with Mr. Loren W. Green as superintendent of the MeCloud River 
Station. 


C.—STATIONS FOR PROPAGATION OF SHAD. 


Battery Island.—This station, located on Battery Island, near the 
mouth of the Susquehanna River, a few miles south of Havre de Grace, 
Md., was in charge of Mr. T. B. Ferguson, with Mr. L. R. Grabill as 
superintendent during the shad season, which continued from April 19 
to June 10. The total number of shad eges brought into this station 
was 60,766,000, of which 2,099,000 were received from the steamer Fish 
Hawk, and 2,433,000 from the steamer Halcyon, the remainder having 
been obtained by a temporary force employed for the purpose. About 
44,000,000 eggs were hatched and the fry distributed. Txperiments in 
the hatching of rockfish or striped bass met with partial success. Some 
improvements were made to the station during the year. 

Washington.—The shad eggs obtained on the Potomac River were 
transferred to the Central Station in Washington, where they were 
hatched and the fry distributed. The total number of eggs thus re- 
ceived was 28,285,000, of which 24,997,000 were hatched and 1,586,000 
transferred to other stations. The propagation of other species of fish 

was also carried on at this station, which is the headquarters for the 
cars and for the general distribution of young fish. Itis in charge of 
Col. Marshall McDonald. 

Fort Washington, Md.—This station, situated on the Government res- 
ervation at Fort Washington, on the Potomac River, was occupied dur- 
ing the shad season as a receiving station for the eggs collected from 
the fishing shores and from the gillers along the river. A seine is also 
operated at this point by the Fish Commission. The eggs are retained 
at Fort Washington until they are sufficiently hardened to permit of 
their being safely transported, when they are transferred to Central 
Station, Washington. Over 36,000,000 eggs were received here during 
the season of 1886, of which one-third were taken from the fish caught 
in the Fish Commission seine. About 3,000,000 of the eggs were 
hatched af the station and the fry planted in the vicinity. Operations 
were in charge of Col. Marshall McDonald. 

Delaware River.—Operations were carried on in the Delaware River, 
with headquarters at Gloucester City, N. J., by the steamer Mish Hark. 
assisted part of the time by the steamer Halcyon, from May 5 to June 3, 
The total number of shad eggs taken was 34,454,500, of which 23,196,000 
were hatched on board the Fish Hawk, a part of the remenniee have 


been transferred to Battery Island Station. 
e 
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D.—STATIONS FOR PROPAGATION OF CARP. 


Washington, D. C.—Many improvements were made in the carp ponds 
on the Monument Lot, in Washirgton, and a new and more commodious 
office building was constructed. Congress directed the filling in of 
Babeock Lake as an additional precaution looking toward the safety of 
the Washington Monument; but as this work was ordered not to begin 
before December, it did not interfere with the year’s operations. This 
lake was drained and the fish removed for the last time on November 
11. The Monument Lot ponds are chiefly used for the propagation of 
the several varieties of the German carp, but tench, golden-ide, and 
gold-fish are also produced in limited numbers. They are in charge of 
Dr. Rudolph Hessel. 

Two or three ponds on the Arsenal grounds in Washington are still 
used for the rearing of scale carp. They are cared for by an employé 
of the Arsenal. 


E.—NEw HATCHING STATIONS PROPOSED. 


Duluth, Minn.—The following petition from the fishermen of Duluth 
was forwarded, under date of April 18, 1886, to the Hon. Knute Nelson, 
member of Congress from Minnesota: 


The fishermen of Lake Superior, whose market and shipping point is at Duluth, 
Minn., feel the need of some relief being obtained for them from the U. 8S. Fish Com- 
mission, and a careful consideration of the facts as presented to Prof. Spencer F. 
Baird, Commissioner, and do hereby petition you to use your influence in securing for 
them the favors herein set forth. 

They have formed themselves into an association to promote their mutual interests; 
their aims and objects being a better understanding of the fishing laws of States; a 
uniform action amongst the fishermen concerning the regulation of the sizes of meshes 
of all nets, and the enforcement of the laws concerning them. 

To secure the artificial propagatiou of the eggs of both whitefish and lake trout by 
a fish hatchery. 

To this end we have pledged ourselves to aid, by manual labor and by the use of 
our fishing plants and men, to procure eggs in the season for such a fish hatchery. 

Realizing that the capital invested in the fishing industry is not proving remuner- 
ative under existing circumstances, and realizing from our past experience that the 
continual diminished catches both of whitefish and lake trout are decreasing one- 
third of the previous year’s catch year by year, we therefore feel the necessity of 
providing for larger deposits of fry of these fishes, and assure you that a better senti- 
ment is prevailing to-day amongst fishermen concerning the production of such fry. 

While gratefully acknowledging the good work done by the Minnesota fish com- 
mission for us as fishermen, and the kindly interest evinced by Prof. Spencer F. Baird 
in the welfare of the fishermen of Lake Superior, yet we pray you to introduce a bill 
asking for an appropriation to establish a fish hatchery, under the instruction and 


charge of the U. 8. Fish Commission, and have assured Professor Baird that we will, 


by such manual labor as may seem fitting to the U. S. Fish Commission or the assist- 
ants, place our apparatus and fishing plants to aid them in collecting and procuring 
eggs for this hatchery; and your petitioners will ever pray, ete. 

This petition was accompanied by a letter from Mr. C. H. Evans, of 
Duluth, in which it was stated that if ¢he Government would build a 
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fish hatchery in that city, at a cost of $10,000, and maintain it, the 
people would donate a suitable site with an ample supply of good water. 
The fishermen of the region, who employ several steamers to collect the 
fish for marketing at Duluth, also offered to save the spawn and deliver 
it at the hatchery. 

In response to inquiries by Mr. Nelson, the Commissioner replied that 
the whitefish interest of Duluth had not been wholly neglected, as many 
niillions of the fry of that species had been planted in Lake Superior 
from the Michigan stations at Northville and Alpena; but that if it 
was deemed desirable to increase the work, and Congress should provide 
the means, a hatching station could be built at the proposed location. 
As a result of this correspondence, the following item was inserted in 
the sundry civil appropriation bill and became a law August 4, 1886: 

Fish hatchery at Duluth, Minn.: For the establishment of a fish hatchery on Lake 
Superior at or near Duluth, Minn., $10,000: Provided, That the city of Duluth shall 
furnish, without charge, a suitable site for the said fish hatchery. 

A site offered by the Lake-Side Land Company, of Duluth, at the 
mouth of Lester River, on the northern outskirts of the city, was found, 
upon examination, to afford the requisite facilities for the purpose, and 
it was accordingly accepted. Jurisdiction to the land was ceded to the 
United States by an act of the legislature of Minnesota, approved 
March 2, 1887. 

Clackamas River, Oregon.—In February of the present year the Com- 
missioner received from the Hon. J. H. Reagan, chairman of the Com- 
mittee on Commerce, House of Representatives, a ‘Memorial of the 
Oregon legislature, relative to the establishment of a fish hatchery on 
the Clackamas River, Oregon,” with a request that it be given consid- 
eration. The Commissioner, in reply, stated that the ‘salmon fisheries 
of that region could not be maintained in the face of the adverse in- 
fluences exerted by civilization without resorting to artificial propaga- 
tion on a scale commensurate with the importance of the fisheries, nor 
without such legislation as will give a reasonable measure of protection 
to the salmon during their spawning.” He also explained that a recon- 
naissance of the Columbia River basin had been made, under the diree- 
tion of the U. 8S. Fish Commissioner, by Mr. Livingston Stone, who 
reported favorably as to a location on the Clackamas NRiver, as would 
be seen by reference to his account published in the Report of the U. 
S. Fish Commission for 1883. 

The following amendment to the sundry civil appropriation bill was 
introduced in the United States Senate December 21, 1856, by Senator 
Dolph, but was not incorporated in the bill as passed : 


For the establishinent of a salmon hatchery on the Columbia River, its tributaries 
or other branches, and for the current expenses of the same for one year, $20,000. 
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7.—THE VESSELS OF THE FISH COMMISSION. 


A.—Tum STEAMER ALBATROSS. 


The steamer Albatross, Lieut. Commander Z. L. Tanner, U.S. Navy, 
cominanding, continued in active service during the greater part of the 
year. At the beginning of the year the steamer was at the Washing- 
ton navy-yard, making preparations for a cruise to the region of the 
Bahama Islands, for the purpose of investigating the winter range and 
habits of certain pelagic fishes, which, during the warmer months, are 
of great economic importance to the American fishermen; and of 
making a series of deep sea soundings for the benefit of the Navy De- 
partment. She was detained in the Potomac River by ice until Febru- 
ary 17, but left Norfolk on the 20th of that month and proceeded to 
sea. The cruise lasted until May 10, when the steamer returned to 
Washington. March 30, while coaling at Key West, the officers and 
erew rendered effective service in fighting a disastrous fire which 
destroyed a large part of the town. From July 15 to October 28 the 
Albatross was surveying on the northern fishing grounds, from the lat- 
itude of Virginia to the Grand Bank of Newfoundland and the Flemish 
Cap, with headquarters at Wood’s Holl, Mass. 

In preparation for the proposed trip to the Pacifie coast extensive 
repairs to the steamer were necessary, and it was decided that new 
boilers would be required to insure her safety for so long a cruise. The 
expenditures for this purpose were provided for by the following act of 
Congress, contained in the sundry civil appropriation bill, approved 
August 4, 1886: 


Steamer Albatross: For the construction and introduction of new boilers for the 
steamer Albatross, and other necessary general repairs, $20,000; for expenses of 
voyage from New York to San Francisco, including cost of coal and other necessary 
supplies, $7,500; in all, $27,500. 

The plans for the new boilers were prepared by Passed Assistant 
Kngineer George W. Baird, U. 8. Navy, of the steamer Albatross, and 
received the approval of Mr. C. W. Copeland, the designer of the vessel, 
and of Chief Engineer B. IF. Isherwood, U. S. Navy, to whom they had 
been submitted for criticism. Proposals for constructing the boilers 
were received and opened December 21, as follows: 


Name. Address. Time required, | Amount. 
= i Foe = Sie ert ag Be =| 3 \- a 
Blatetds Reid) toe. b serene eee ssn deeeee-2.4-.+| 167 Charlesistreet, New, | 130 ays) 202% $14, 300. 00 
York; N: Y. 
PATI AMCLEMVVIODK Sees ce memem ie Ui y Late eat | Hast Boston, Mass.-..-- I20idaysieses eee | 19, 800. 00 
PROMO EN OLA ODUM Opec nacer cease gece sacoenes @amdenwNudie eyes Reasonable time | 27, 000. 00 
Donald McNeil and John MeNeil ....... .....- BrookhymneNewaeeesse oe: eo MONtHS 22 cesses 16, 825. 00 
COE Dembamater & Colle 5. Aes ee oe Sen ne PNiowaMorkiNe We Seu. 4months........ | 17, 600. 00 
H. A. Ramsay and H. A. Ramsay,jr. _--.....| Baltimore, Md..-...--.-. 6months.--..--. | 16, 538. 28 
Columbian Iron Works and Dry Dock Company |.....- Capes See SUE Sh eee (elQ0idaysiessaee es 13, 439, 00 
Oliver Reeder, C. M. Reeder, and L. B. Reeder |.....- do aisten- fete seme 135idayse ss. 2-- 21, 985. 00 
Pusey & Jones Company..............-.-...-- Wilmington, Del.....--. Mid ay Syeesea ae 19, 500, 00 
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The bid of the Columbian Iron Works and Dry Dock Company, of 
Baltimore, being the lowest, was accepted, and the construction of the 
boilers was immediately begun. 


B.—STEAMER FIsH Hawk. 


The steamer Fish Hawk was at Wood’s Holl from January 1 to Feb- 
ruary 21, when she proceeded to the eastern part of the Gulf of Maine, 
for the purpose of collecting cod eggs for the Wood’s Holl Station, gen- 
erally making Portsmouth her headquarters. She remained in this re- 
gion until April 12, when she returned to Wood’s Holl, having obtained 
several million eggs, which were shipped directly as they were taken. 
While at Portsmouth the last part of February the Fish Hawk encoun- 
tered a severe gale, and slight damage was done to the steamer by two 
schooners fouling while at anchor. The steam-launch was also sunk 
and not recovered until the following September. 

From April 26 to June 3 the Fish Hawk was engaged in shad propa- 
gation in the Delaware and Susquehanna Hivers, being stationed most 
of the time in the vicinity of Gloucester City, N. J. The total number 
of shad eggs obtained was 34,454,500, of which 21,018,000 were hatched 
on board. From early in July until August 28 she was engaged most 
of the time in freighting for the Saint Jerome and Battery Island Sta- 
tions, and left the last of August for Wood’s Holl, visiting on the way 
the light-ships at Winter Quarter Shoal, Five Fathom Bank, and 
Sandy Hook, for the purpose of instructing the keepers in the meth. 
ods of making temperature observations. Returning from Wood’s Holl 
the latter part of October, an unsuccessful search was made in the 
vicinity of Sandy Hook for the English sole, which had been planted 
there some years before. The balance of the year the steamer remained 
in Chesapeake Bay, serving as a freight boat, the crew also assisting at 
times in the work at the stations. In July the command of the Tish 
Hawk was transferred from Ensign W. J. Maxwell, U. 8. Navy, to 
Mate James A. Smith, who had previously commanded the Halcyon. 


C.—STEAMER HALCYON. 


This steamer, previously called the Lookout, was at Battery Station 
at the beginning of the year, where she remained until March 28, un. 
dergoing repairs. Subsequently she made an investigation of the 
pound and gill-net fisheries in some of the tributaries of the Lower 
Chesapeake, and from April 27 to May 23 was employed in connection 
with the work of shad propagation in the Susquehanna and Delaware 
Rivers. From the close of the shad season until the last of July, and 
again from the first of November until the end of the year, the Halcyon 
was mainly in Chesapeake Bay, acting as a dispatch boat or freight 
boat in connection with the stations, or investigating the fisheries. 
From August 9 to October 25 she was at Wood’s Holl, Mass. Mate 
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James A. Smith, U. 8. Navy, who commanded the Haleyon during the 
first half of the year, was transferred to the steamer Fish Hawk in 
July, and was succeeded on the Halcyon by Mr. William Hamlen. 


D.—SCHOONER GRAMPUS. 


The fishing-schooner Grampus, which was under construction at 
Noank, Conn., at the beginning of the year, was completed June 5, and 
left for Wood’s Holl the same day. She is the first of a new type of 
vessel, designed especially for the offshore fisheries by Capt. J. W. Col- 
lins, who superintended her construction and subsequent operations. 
A description of her principal features and of her merits is given else- 
where in this report. The signal letters G. V. Q. F. were assigned 
to her by the Bureau of Navigation of the Treasury Department. 

The Grampus made her first cruise August 12 to the offshore fishing- 
grounds south of Martha’s Vineyard, where a week was spent in a fruit- 
less search for the tilefish. Certain alterations in her fittings, shown to 
be necessary by this trip, delayed the vessel in port until the last of 
September, when she began a cruise to the vicinity of Le Have Bank, 
Roseway Bank, and Seal Island Ground, for the purpose of securing 
and bringing to the Wood’s Holl Station, in her well, living specimens 
of halibut and other food-fishes, the spawn of which was desired for 
propagation. Returning to Wood’s Holl October 12, a short trip was 
made to the mackerel fleet operating at the western end of Vineyard 
Sound, and during most of the remainder of the year she was engaged 
in fishing for spawning cod, which were carried to the Wood’s Holl 
Station, and in investigating the fisheries of the western part of the 
Gulf of Maine, Massachusetts Bay, and the Vineyard Sound region. 


ASSIGNMENTS OF NAVAL OFFICERS. 


The following changes in the assignments of naval officers to the 
service of the Fish Commission were made during the year: 

Lieut. Seaton Schroeder, executive officer and navigator of the steamer 
Albatross, was detached January 2, and was succeeded by Lieut. H. S. 
Waring. 

Ensign W. J. Maxwell assumed command of the steamer Fish Hawk 
January 10, relieving Lieut. L. W. Piepmeyer, but July 24 he was 
transferred to the steamer Albatross, fram which he was finally de- 
tached August 28. 

Ensign W. S. Benton joined the Albatross January 13, and Ensign 
W.S. Hogg on the 16th of the same month. 

Mate James A. Smith was detached from the steamer faleyon and 
took command of the steamer Fish Hawk July 31, and August 3 Mate 
Hugh Kuhl joined the Fish Haowk as executive officer. Assistant Hn- 
gineer 8, H, Leonard was detached from the Fish Hawk December 18, 
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8.—COURTESIES AND ASSISTANCE RECEIVED BY THE FISH COMMIS- 
SION. 


A.—FROM THE UNITED STATES GOVERNMENT, 


TREASURY DEPARTMENT.—NSecretary’s Office.—In planting young cod- 
fish at Pensacola it was very desirable to have the use of asteamer. The 
revenue cutter Forward, iy direction of the honorable Assistant Secre- 
tary, C.S. Fairchild, transported the fish and messenger in charge of the 
Shipment to the peint selected for depositing the fish. 

Bureau of Statistics—This Bureau has issued circulars and letters of 
instruction to collectors of customs, at ports where fishing-vessels are 
documented, with the result of furnishing the Fish Commission much sta. 
tistical material. | 

Light-House Board.—The assistance of this Board in securing ocean 
temperature observations at thirty-five of the principal light-houses and 
light-ships upon the Atlantic coast has been continued. 

Coast and Geodetic Survey.—The Commissioner has received a large 
supply of maps and charts published by this Survey; especially upon 
the fitting out of the Grampus in May a complete set was furnished for 
her use. 

Life Saving Service.—The keepers and patrolmen of this service, by di- 
rection of Superintendent J. H. Kimball, continue to report the stranding 
of marine animals upon the sea-coast. Among the specimens thus ob- 
tained were the following: 

In March Mr. D. M. Eth eridge, Lone of the Currituck Inlet Station, 
forwarded a rare shark, Hex AG griseus, the first of this species seen 
on the United States coast. 

Mr. EK. H. Bunkers, Fletcher’s Neck Station, Biddeford Pool, Me., sent 
a specimen of Argentina silus,a fish which is extremely rare on our coast, 
although not uncommon in Norway. 

On July 5 Captain Edwards, of the Amagansett Station, forwarded a 
torpedo, or cramp-fish, to be mounted for Semihition, 

WAR DEPARTMENT.—Permission for using the buildings and grounds 
at Fort Washington for the purpose of hatching shad was continued. 

Signal Office—During the occupancy of the Wood’s Holl Station in 
July, August, and September, the Signal Office furnished weather pre- 
dictions and special warnings of approaching storms. Copies of tem- 
perature reports made by observers at certain points of interest were 
also furnished as during preceding years. 

Engineer Office.—Col. Peter C. Hains, engineer in charge of Potomac 
Ktiver tlats improvements, gave authority to cut sods from the flats for 
turfing about the carp ponds. 

Navy DEPARTMENT.—The officers and crews of the Albatross, Fish 
Hawk, and Halcyon have been furnished by the Navy Department, and 
the facilities of various navy-yards, particularly those at Washington 
and Norfolk, have been extended to the Commission. 
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During the shad distribution in May and June the Department de- 
tailed Mr. H. E. Quinn to assist in the work. 

Bureau of Construction and Repair.—The loan of two launches was 
continued during the present year. 

Bureau of Steam Engineering.—By order of Mr. Charles H. Loring, 
Chief of the Bureau, a lot of engines, tools, ete., which were no longer 
required by the Department, were lent to the Commission and proved 
very useful. 

Bureau of Yards and Docks.—A dredge and some scows belonging to 
the Washington navy-yard were lent to the Commission in June. 

Hydrographic Officee—Upon the fitting out of the Grampus the Hy- 
drographic Office furnished a valuable set of charts for her use in nav- 
igation. 

Bureau of Navigation.—Commodore J. G. Walker furnished the Gram- 
pus with the Nautical Almanac, azimuth tables, and other books. He 
assisted also in procuring her instruments. 

Naval Observatory.—Allan D. Brown, Superintendent of the U.S. 
Naval Observatory, detailed Mr. W. FI’. Gardiner in July to oversee the 
work of erecting a time-ball at Wood’s Holl Station. 

STATE DEPARTMENT.— When it became desirable to have the Roosen 
apparatus for experiments upon the preservation of bait, the Secretary 
of State directed the United States consul at Leith, Scotland, to procure 
and forward a set to the Wood’s Holl Station. 

In June the Secretary furnished, upon application, a circular letter 
to all consular officers of the United States in British North America, 
introducing Capt. J. W. Collins, commanding the schooner Grampus, 
and asking for him such official aid and facilities as might be required 
during a cruise in Canadian waters. The Secretary also addressed a 
letter to Sir Lionel Sackville West, requesting him to inform the Mar- 
quis of Lansdowne of the proposed scientific expedition of the vessel. 

INTERIOR DEPARTMENT.—Patent Office.—The Official Gazette of the 
Patent Office has been supplied as heretofore; also specifications and 
drawings of various patents relating to fish and fishing apparatus. 

Geological Survey.—The Director of the Survey allowed Prof. W. J. 
McGee to make a reconnaissance of Eattery Island, with a view to de- 
termining the feasibility of sinking wells at that station. 

GOVERNMENT PRINTING OFFICE.—The Government Printer has ren- 
dered much aid in advancing the publications of the Commission. Mr, 
James W. White, foreman of binding, wrapped the Commission’s quota 
of its annual report. 

BOTANICAL GARDENS.—Mr. William A. Smith, superintendent, at 
various times has furnished plants for the use of the Commission. 


B.—By RAILROAD COMPANIES OF THE UNITED STATES. 


The distribution of fish and eggs is greatly facilitated by the cour- 
tesies of the railroad companies in transporting the cars free or at a re- 
S. Mis. 90——1v 2 
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duced rate, in granting permission to carry fish and eggs in baggage 
cars, and to make repairs at their shops. 

The Northern Pacific Railroad Company passed a car free from Saint 
Paul to the Pacific coast and back. The Atchison, Topeka and Santa 
Fé transported a car without charge with fish for the Southern Pacific 
region. During the whitefish distribution the Grand Rapids and In- 
diana Railroad lent the Commission a baggage car, which they trans- 
ported free. 


C.—By STEAM-SHIP COMPANIES. 


The foreign steam-ship companies, without exception, have continued 
to transport free of charge the fish and eggs which are exchanged be- 
tween the United States and foreign countries. 

Messrs. Glidden and Curtis, of Boston, furnished transportation for 
a Fish Commission naturalist, Mr. Charles H. Townsend, from New 
York to Swan Island, on board the schooner Mosquito. 


D.—COURTESIES FROM FOREIGN COUNTRIES. 


Australia—Mr. F. Abbott, of the botanical gardens, Hobart, Tas- 
mania, in September sent some seeds of hardy Eucalyptus, and offered 
to send those of Nymphwa gigantea, for the plant collections at the carp 
ponds. 

England.—During the year, 61 soles were brought over alive from 
Liverpool in the White Star steamer Britannic and placed in large 
tanks at Wood’s Holl, to be kept for breeding purposes. 

Germany.—On January 28, were received from the German Fishery 
Association 50,000 eggs of a small whitefish (Coregonus albula) ; these 
were forwarded to Bucksport, for hatching and planting in Maine 
waters. On February 4, 50,000 additional eggs were received, and the 
good ones sent to Northville for lakes in Michigan and adjacent States. 

During March, 1886, 104,000 eggs of the brown trout (Salmo fario) 
were received. The good ones, 35,000 in number, were sent to North- 
ville, Wytheville, and Cold Spring Harbor. On Aprik 16, 50,000 eggs 
were obtained from Max von dem Borne, of Berneuchen; these were 
forwarded to Northville, Mich.; Madison, Wis.; and Cold Spring Har- 
bor, Ns Y. 

During March, 1887, 58,000 eggs of the brown trout were received 
from Max von dem Borne, and 50,000 from the German Fishery Asso- 
ciation. 

On February 9, 1887, 20,000 eggs of the saibling (Salvelinus alpinus) 
were received from Berneuchen. On March 9 another consignment of 
40,000 eggs arrived, one-half of them from Max von dem Borne, the 
other from the German Fishery Association. 

Scotland.—On January 14, 1887, the Cold Spring Harbor Station re- 
ceived 48,000 eggs of the Loch Leven trout (Salmo levenensis), from Sir 
J. R. Gibson Maitland, proprietor of the Howietoun Fishery at Stirling: 
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9,—COURTESIES AND ASSISTANCE RENDERED BY THE FISH COMMIS- 
SION. 


England.—_Shipments to England were made to the National Fish 
Culture Association, South Kensington, London. On January 15 and 
29, 1886, two lots of whitefish eggs, each of 1,000,000, were forwarded 
by the Cunard steamer Aurania. On January 15, 1887, 1,500,000 eggs 
of the same species, followed on February 19 by 1,000,000, were shipped 
through Mr. E. G. Blackford, of New York. Few of these, however, 
arrived in good condition. 

50,000 lake-trout eggs were sent by the Aurania on January 15, 1886, 
and arrived in excellent order. 

10,000 brook-trout eggs were carried by the Cunarder Servia, January 
29, 1886, and 10,000 were forwarded through Mr. Blackford on January 
15, 1887. : 

10,000 eggs of the landlocked salmon were taken March 16, 1886, by 
the White Star Line steamer Germanic. On March 5, 1887, Mr. E. G. 
Blackford assisted in sending 25,000 eggs of the same species. Both of 
these shipments were successful. 

10,000 eggs of the rainbow trout were sent from Wytheville during 
the fiscal year 1886-’87. 

France.—During the fiscal year 1886—87, 5,000 eggs of the rainbow 
trout were sent to France from the Wytheville Station. On April 6, 
1887, 25,000 eggs of this trout from the Northville Station were sent to 
Mr. E. G. Blackford for shipment to France. 

25,000 eggs of the landlocked salmon, from Grand Lake Stream 
Station, were shipped on April 1, 1887, to Léon d’Halloy, vice-president 

-of the Lower Seine Fish Commission. 

Germany.—In April, 1886, an unsuccessful attempt was made to 
transport shad to the Danube River. 

On March 20, 1886, 20,000 landlocked salmon eggs were sent to von 
dem Borne for the Fischerei Verein. 30,000 eggs of this species were 
forwarded on March 5, 1887, through Mr. E. G. Blackford, to von Behr 
for the same association, and 10,000 to Max von dem Borne for his 
establishment at Berneuchen. 

In January, 1886, two shipments of whitefish eggs, each containing 
1,000,000, were made from Northville to the Deutsche Fischerei Verein, 
Germany. ‘These were repacked at Cold Spring Harbor. A third con- 
signment of 1,000,000 from the same station was reshipped by Mr. 
Blackford March 10 in the original packages, modified only by replac- 
ing some of the packing with ice. On January 22, 1887, again 1,000,000 
whitefish eggs were sent from Northville to Mr. Blackford, to be for- 
warded to Germany. 

At Cold Spring Harbor 50,000 lake-trout eggs, which had come from 
Northville, were reshipped on January 18, 1886, per steamer Fulda, to 
the Fischerei Verein. 
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On February 22, 1886, 25,000 brook-trout eggs, from Northville, were 
repacked at Cold Spring Harbor, and sent to the Verein per steamer 
Eider. 

On February 19, 1886, 25,000 rainbow-trout eggs, from Wytheville, 
were shipped to the Fischerei Verein on the steamer Hermann. 10,000 
eggs of this species were sent to Max von dem Borne on January 24, 
1887. 30,000 eggs were sent from Wytheville February 7 and 14, 1887, 
to Herr von Behr. 

Attempts to convey sunfish, red-eye, and white perch in 1886 and 1887 
to Max von dem Borne have been described in the systematic account 
of these species. 

Mexico.—By request of the minister of Mexico, 25,000 lake-trout 
eggs were sent from Northville, January 18, 1886, to Estévan Chazari, 
of the City of Mexico. 

New Zealand.—On February 5, 1886, there were sent from the North- 
ville Station 1,000,000 whitefish eggs to Mr. Charles B. Buckland, of 
San Francisco, destined for Sir Julius Vogel, Wellington, New Zea- 
land. Owing to want of care in transportation this shipment was a 
failure. 

On January 5, 1887, there were forwarded from Northville 1,500,000 
whitefish eggs to Mr. Charles B. Buckland, acting resident agent for the 
New Zealand Government at San Francisco, to be forwarded to New 
Zealand. These eggs were taken by:the steamer Alameda and their 
safe arrival was acknowledged February 26 by Mr. W. J. M. Larnach, 
minister of marine. About one-half of the eggs were placed alive in 
the hatcheries. 

Switzerland.—1,000,000 whitefish eggs and 50,000 eggs of the lake 
trout were sent to Switzerland January 13, 1886, per steamer Amerique, 
via Havre. On February 2, 10,000 brook-trout eggs were forwarded. 
On February 15 Col. Emil Frey announced the safe arrival of the 
whitefish and lake-trout eggs, and their distribution to the hatcheries 
at Zurich, Zug, Geneva, Locarno, Interlaken, Lucerne, Brassus, Saint 
Moritz, Stanz, and Chur. 

Assistance rendered by steamer Albatross.—Note has been made, under 
the heading of the steamer Albatross, of the services rendered on March 
30 by the officers and crew of that vessel in saving part of the town of 
Key West, Fla., from a destructive fire. 

On the 19th of July, as the steamer Albatross was returning to Wood’s 
Holl from a dredging trip, the steam-collier Panther, belonging to the 
Philadelphia and Reading Railroad Company, was discovered aground 
off Naushon, and was assisted from her perilous position. 


10.—PUBLIC EXHIBITIONS OF THE METHODS AND RESULTS OF THE 
COMMISSION. 


At the exposition held at Louisville, Ky., during this year, a few of 
the appliances of the Fish Commission were displayed in connection 
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with the exhibit made by the National Museum. The Commission was. 
also represented at the Nebraska State fair, in Lincoln, Nebr., by numer- 
ous articles of interest, furnished at the request of Mr. W. L. May, a 
member of the Nebraska State fish commission. The method of hatch- 
ing whitefish eggs in the McDonald jars was exhibited, in April, at the 
_ exposition building in Chicago, under the direction of Mr. J. F. Ellis, 
3,000,000 eggs of the whitefish having been sent from the Northville 
Station for that purpose. A similar exhibition, with respect to both 
whitefish and brook-trout eggs, was made in December at an industrial 
exposition held at Wilmington, Del., Dr. E. G. Shortlidge having charge 
of the apparatus. 


11.—VISITS FROM REPRESENTATIVES OF FOREIGN GOVERNMENTS. 


A visit was received in September from Mr. Kadzutka Ito, commis- 
sioner of fisheries for the island of Yezzo, under the Japanese Govern- 
ment. Mr. Ito was commissioned by his Government to study the fishing 
industries of the United States and the methods and results of the U.S. 
Fish Commission. He is a graduate of the Imperial College of Agri- 
culture at Sappora, and has been for several years chief of the bureau 
of fisheries in the Department of the Hokkaido; he is also an officer of 
the bureau of colonization. While in the United States he inspected 
nearly all of the stations of the Fish Commission and the principal 
fishery centers. He remained in this country nine months. 

Dr. Filip Trybom, of the Swedish commission of fisheries, who ar- 
rived in the United States in 1885, continued his studies in this country 
until November, 1886, visiting the principal fishing ports and the hatch- 
ing stations of both the Atlantic and Pacific coasts and of the Great 
Lakes. 


12.— DEATHS DURING THE YEAR. 


Notice of Capt. Hubbard C. Chester.—During this year the Fish Com. 
mission lost one of its most valued members, Capt. Hubbard C. Ches- 
ter, who died July 19, at the age of fifty-two years. <A native of the 
fishing town of Noank, near New London, Conn., Captain Chester, at 
an early age, entered the whaling service, in which he gained rapid 
promotion and received that thorough disciplining which, with his 
natural tastes and great energy, specially fitted him as an associate of 
Captain Hall in his Arctic expedition. The services which he rendered 
as executive officer of the steamer Polaris, and his successful rescue of 
the unfortunate party which drifted to sea on the detached ice-floe, 
have gained him well-merited fame. 

Captain Chester joined the Fish Commission in 1874, soon after his re- 
turn from the Polaris expedition, and. has taken part in nearly all of its 
branches of service. On the smaller steamers, before the Albatross 
was built, he was generally in charge of the dredging operations, and ° 
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also participated during two or three seasons in the shad operations on 
the Susquehanna and Potomac Rivers. He assisted in preparing and 
installing the exhibits of the Fish Commission and National Museum 
at the Centennial Exposition at Philadelphia in 1876, and in 1883 had 
charge of packing the large collections sent by the Fish Commission to 
the London Fisheries Exhibition and their subsequent installation. In 
1885 he was made the first superintendent of the Wood’s Holl Station, 
which was then permanently organized, and continued to fill this posi- 
tion until June of this year, when his final illness unfitted him for act- 
ive service. Captain Chester was a member of the party which con- 
ducted the experimental work of eod hatching at Gloucester, Mass., 
during the winter of 187879, when by unwise exposure he contracted 
a serious lung trouble, from which he never fully recovered. He also 
took part in the subsequent experiments of the same nature at Wood’s 
Holl, and during the winter of 1885~86 was in charge of the'work. 
The Commission is indebted to him for important improvements in the 
methods of hatching cod and lobster eggs and in the dredging appli- 
ances. 

Notice of Capt. Nathaniel EF. Atwood.—It is very appropriate that men- 
tion should be made in this connection of the important services ren- 
dered to science and to the fishery industries of New England by Capt. 
N. E. Atwood, of Provincetown, Mass., who died November 7, 1886, in 
his eightieth year. His warm devotion to the interests of the Fish Com- 
mission, and his frequent contributions to its fund of information, made 
him an honored associate in its work, and his loss will be deeply felt by 
those who enjoyed his friendship. Starting life as a fisherman in 1816, 
when only nine years of age, he continued actively in this vocation for 
half a century, at the end of which time he turned his attention to the 
curing of fish in his native town. In 1857 he was elected to the State 
house of representatives, and subsequently to the State senate, in which 
he served as a member of the committee on fisheries. Captain Atwood 
was an accurate observer of natural phenomena, and possessed a won- 
derfully retentive memory, lacking only the necessary training to fit him 
as an accomplished naturalist. He gave valuable assistance to Dr. D, 
Humphreys Storer in the preparation of his monograph on the fishes of 
Massachusetts, begun in 1843, and was afterwards a constant helper of 
Prof. Louis Agassiz in his ichthyological studies. The Fish Commis- 
sion is indebted to Captain Atwood for most of its information respect- 
ing the history of the important fisheries of Cape Cod, and in many 
other directions it has had the benefit of his varied experiences. 


13.—PUBLICATIONS BY THE FISH COMMISSION DURING 1886. 


Annual Reports—The annual report of the Commissioner for 1883, 
of which only the press-work and binding remained to be done Janu- 
ary 1, was not received from the Printing Office until August 11. 
Most of the report for 1884 was also in type at the beginning of the 
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year, and the bound volumes were ready for distribution by the middle 
of December. 

Quarto Reports.—Considerable progress was made with the quarto re- 
ports relating to the fisheries and fishery industries of the United States, 
which were ordered printed by an act of Congress passed in 1882. 
These reports have been prepared by Prof. G. Brown Goode and a staff 
of associates, under the joint co-operation of the Commissioner of Fish- 
eries and the Superintendent of the Tenth Census. The “ Geographical 
Review of the Fisheries,” which, after being put in type, was trans- 
ferred te the Department of the Interior, in 1885, for publication as a 
volume of the Census Report, was returned to the Commission during 
the current year, and will form Section 11 of the Quarto series. Only 
the press-work and binding remain to be done. The account of the 
fishing grounds of North America and of the ocean temperatures of the 
Atlantic coast, now constituting Section 111, and the report upon the 
fishermen, forming Section Iv, are also in type. Section v, in which 
the History and Methods of the Fisheries are discussed, was nearly 
ready for the Printer at the close of the year. 

Bulletin.—The printing of the Bulletin for the current year (Volume 
VI) was begun early in February. Signatures were mailed to corre- 
spondents March 30, July 23, October 22, and December 20. 

Pamphlets—The following publications, mostly extracted from the 
Annual Reports for 1883, 1884, and 1885, have been issued during the 
year for separate distribution : 


96. TANNER, Z. L. Report on the work of the U.S. Fish Commission steamer Alba- 
tross for the year ending December 31, 1883. (From Report 1883, pp. 117-236.) 

97. Strong, Livineston. Explorations on the Columbia River from the head of 
Clarke’s Fork to the Pacific Ocean, made in the summer of 1883, with reference 
to the selection of a suitable place for establishing a salmon-breeding station. 
(From Report 1883, pp. 237-258.) 

98. ATWaTER, W. O. Contributions to the knowledge of the chemical composition 
and nutritive values of American food-fishes and invertebrates. (From Re- 
port 1883, pp. 433-499.) 

99. VERRILL, A. E. Results of the explorations made by the steamer Albatross off the 
northern coast of the United States in 1883. (From Report 1883, pp. 503-699.) 

100. Busa, KATHARINE, J. List of deep-water mollusca dredged by the U.S. Fish 
Commission steamer Fish Hawk in 1880, 1881, and 1882, with their range in 
depth. (From Report 1883, pp. 701-727.) 

101. EIsEN, GUSTAV. Oligochetoiogical researches, (From Report 1883, pp. 479- 
964.) 

102. SEAL, WILLIAM P. The Aqua-vivarium as an aid to biological research. (From 
Report 1883, pp. 965-969. ) 

103. BENECKE, B. Utilizing water by fish-culture. (From Report 1883, pp. 1101- 
1142.) 

104. RYDER, JOHN A. An exposition of the priciples of a rational system of oyster 
culture, together with an account of a new and practical method of obtaining 
oyster spat on a scale of commercial importance. (From Report’ 1885, pp. 
381-423. ) 

105. Smiru, SIDNEY I. Report on the Decapod Crustacea of the Albatross dredgings 
off the east coast of the United States during the summer and autumn of 1884. 
(From Report 1885, pp. 605-705. ) 
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106. RyDER, JOHN A. On the development of Osseons Fisbes, including marine and 
fresh-water forms. (From Report 1885, pp. 489-604.) 

107. TANNER, Z. L. Report on the construction and outfit of the U. S. Fish Commis- 
sion steamer Albatross. (From Report 1883, pp. 3-116.) 

108. Barrp, SPENCER F. Report of the Cowmissioner for 1884. A. Inquiry into the’ 
decrease of food-fishes. B. The propagation of food-fishes in the waters of the 
United States. (From Report 1884, pp. xiii-]xxi.) 

109. Batrp, G. W. Specifications for building the new boilers, etc., of the steamer 
Albatross, 1836. (Printed by R. Beresford, Washington, D. C.) 

110. Tanner, Z. L. Report on the work of the U. S. Fish Commission steamer Alba- 
tross for the year ending December 31, 1884. (From Report 1884, pp. 3-112.) 

111. Nicxias, Cart. Pond culture. (From Report 1884, pp. 467-655. ) 

112. SMILEY, CHARLES W. Some results of carp culture in the United States. (From 
Report 1884, pp. 657-890. ) 

113. FEwKEs, J. WALTER. Report on the meduse collected by the U. S. Fish Com- 
mission steamer Albatross in the region of the Gulf Stream, 1883-84. (From 
Report 1884, pp. 927-980.) 

114. RyprErR, JOHN A. On the origin of heterocercy and the evolution of the fins and 
fin-rays of fishes. (From Report 1884, pp. 981-1107.) 


14.—DIGEST OF THE APPENDICES WHICH ACCOMPANY THIS REPORT. 


The appendices which accompany this report consist of thirty-two 
papers, all of which have a more or less direct bearing upon the work 
of the Fish Commission. A large proportion, moreover, relate to the 
work accomplished at the stations of the Commission and by the vessels 
in its service during the current year. Several of the longer papers 
will be published in pamphlet form for separate distribution. The ar- 
rangement of the appendices is as follows: 


A.—THE FISHERIES. 


This appendix consists of a comprehensive report by the Commis- 
sioner, Prof. Spencer I’. Baird, upon the Sea Fisheries of Eastern North 
America. The paper was mostly prepared in 1877 and 1878, but was 
withheld from year to year for revision and completion, until it became 
evident that the author’s declining health would prevent his giving the 
subject further attention. It is an important contribution to the liter- 
ature of the American fisheries, and shows much careful research and 
thoughtful study. 


B.—ScIENTIFIC INVESTIGATION. 


Four papers are included in this appendix, two relating to fishes and 
two to marine invertebrates. ‘lhe first is by Prof. D.S. Jordan and Mr, 
D. K. Goss, his assistant, upon the flounders and soles of America and 
Europe; the second is by Professor Jordan and Mr. C. H. Eigenmann, 
upon the Sciznidx (drum-fishes, ete.), of the same region. The former 
is illustrated by 25 figures the latter by 12 figures. Prof. Edwin Linton 
reports upon the Entozoa, or intestinal worms of the marine fishes of 
New England, and Mr. J. Walter Fewkes, upon the medusz collected 
by the steamer Albatyoss during its cruise to the Gulf Stream in the 
winter of 1885~86. 
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C.—FISH CULTURE. 


This appendix contains a single paper by Messrs. Bettoni and Vin- 
ciguerra, of Italy, upon the fish-cultural establishments of Central 
Europe. 

D.—REpPORTS OF VESSELS AND STATIONS, 


This appendix consists of twenty-two reports, covering the principal 
field operations of the Commission during the current year. They relate 
to the steamers Albatross, Fish Hawk, and Halcyon; the schooner 
Grampus, and the fish-cultural stations at Bucksport and Grand Lake 
Stream, Me.; Wood’s Holl, Mass.; Cold Spring Harbor, N. Y.; Battery 
Island, Saint Jerome, and Fort Washington, Md.; Washington, D. C.; 
Wytheville, Va.; Northville and Alpena, Mich.; McCloud River, Cal. 


E.—MISCELLANEOUS. 


The first paper in this appendix is a compilation, by Mr. Sanderson 
Smith, of the data necessary for locating and defining all the dredging 
stations made in the North Atlantic Ocean, adjacent to the coasts of 
North America, by the vessels.of the Fish Commission, the Coast and 
Geodetic Survey, and the various expeditions sent out by European 
governments. It is accompanied by several charts, showing the posi- 
tions of the dredging stations. Following it are translations of two 
papers, one from the Russian, by Professor Kostytscheff, on the chem- 
ical composition of fish products, the other from the French, by Dr. 
Mauriac, on cases of poisoning produced by spoiled codfish, and a com- 
pilation of the Norwegian fishery statistics for 1885. 
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I.—THE SEA FISHERIES OF KASTERN NORTH AMERICA. 


PREPARED FOR THE CONSIDERATION OF THE INTERNATIONAL COMMIS- 
SION HELD AT HALIFAX IN 1877.* 


By SPENCER F. Barrp. 


ANALYSIS. t 
Page. 
TEM MOO NIGUOLV eee aes lon oS Sects Ace wick ctelelisisels wisiee le, eeicis sales wie ois cecil 13 
Reneral conv deratiOnsiss-— ae. sinc teiwach ses coms e cin eee sans ceh si heonce 17 
Mceanetisheries inexhaustible 25 o— e~ = Se acts caclcaec cece eine Sass oe Cele 7 
Advantaces and evils of the sea fisheries-.-----Js.2+.--c- secs see see 19 
Suauisticsiotecertammunshenies/asccn- cass sjceas cake eele nei eees eo eee cee eee 20 
MEAT eLMeSS OLIN LOLMALLOM servo selects ele ale nte aia aaisteiajahoine = aaa eloysiseiala sie aie 21 
InipKoOVeMentSHMsbheyDUSIM ESS eames se cise esos cece Sais coerce aici 23 
I.—NATURAL History. 
* Fishes considered separately or as species. 

General considerations in regard to species of food fishes ..---...---.--.----- 24 

A. Systematic lists of principal food and bait fishes and invertebrates of the 
easternicoastolethe United us tabesiaass4csseae eas eeea nse ee aceeeee 25 
tem bis Ot principal toodiand barb tSh es secession eset ee eis See 25 
2. List of invertebrates actually used for food and bait on a large scale. . 31 
3. List of invertebrates capable of being used for food and bait......-- 32 

4, List of marine animals actually found in the stomachs of various 
STG Bist Seen eRe Er eee ee pee ee ea re 3d 
Pistrofemolinsks: &cs, 1r0mstomachs of codfish t--css- 22 ssesssec cece 36 
List of mollusks, &c., from stomachs of haddock................-.:. 38 
B. Biographical notices of the most important species.............2....---. 45 

** Wishes considered collectively or by groups. 

Cmhelinonshipsiand surround Ineseon. -socee see ce sock gece nice beeen eee 46 
(@)peDhennshore fish 2222 S222 2 tetite ct sce) nee eae tee asl cee cee Gees 46 
Cy melne etsnore tishis.(o8- forse wale ect ss ae eee ere a Su oraenas 46 
PONE la OG SNe sae Lo ele e tne Gelclda clean iee op eee aed 47 
Mm Pep -RadNSliaetiaajecs.s seus opiwicn at ce Sant elue Gunes caplet ae 47 


* This paper was mostly written in 1877 and 1878, but its publication was deferred 
by the author, in the hope of being able to prepare additional material, which seemed 
essential to its completeness. The opportunity for this, however, never occurred, and 
his subsequent i.lness, while the paper was. going through the press, prevented hin 
from ever examining the proofs. The accounts of the fishing-grounds and the fishery 
marine are additions to the original manuscript, the former being an abstract of a re- 
port by J. W. Collins and Richard Rathbun, published in Section III of the Fisheries 
and Fishery Industries of the United States, Washington, 1887; and the latter having 
been taken from unpublished manuscript prepared by J. W. Collins. 

t This analysis i3 somewhat fuller than the paper itself, the additional items repre- 
senting points upon which information was considered desirable, but which time did 
not permit the author to obtain.—EpirTor. i 
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C. Relationships and surroundings—Continued. Page. 
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(b) According to the shores or geographical distribution ....-.....-. 
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t Irregular. 
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Mhetailor shad)tss..2. 2 2225.85 sera c oe tome eeee eee ese ee eee 49 
Dheveizzard): shad): 222.242 ace Seo eee eee ets oes ae 49 
iBheystriped Wbass) Gn Part )\see ere soy oetee heels geeie ene seine eke siete 49 
Some:€ y primi deere cc ecice = ae eisiaes Sans ees ee renee monies Some nents 49 
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2y Catadromous). 5 2.26 ,<, cares ee-= 2 oie iat uisas sicisalorsee le cate sintainis afsttoe cis Se ee dl 
Mhereeles 6284 Sis ese cja yess Stele oe oe ee ee ee wee Less aaa 51 

3. Inshore fish. (Coming from outside directly in to spawn).--.---.--- 51 
Orrin sc 2: o ececdea cles see coe 8ite saeieicie saree asics cach eon nnoeeeeee 52 
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4, Offshore fish, deep-sea, bottom fish. (Mostly localized).....-.......- 53 
Codsssn ou seasuceieetsoes faseee BO ee eee soetslacjane La Stalcreke te eee 53 
Halibut). so..o 32 ssha2 Oo enc as ee od tecnica e ce else Soe eae 53 
Lad dOCK ee Sari c ee Scie ae eR ete nes a be 53 
jLinsvandmost other Gadidasesasewerse ee se ses cee eae ae eeeeee 53 

5. Offshore, pelagic, or wide-sweeping fish. (Showing much at surface). 53 
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Bluefish. 32205342055 Me oe ee a oicine ee oraae eeainaticniceeeenae 53 


THE SEA FISHERIES. OF EASTERN NORTH AMERICA. 


C. Relationships and surroundings—Continued. 
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Offshore fish after anadromous fish -...........-.-.......-- 
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E. Dangers and fatalities—Continued. 
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’ FB. Natural food—Continued. 
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A. The fishing grounds—Continued. 
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C. Apparatus of capture—Continued. 


5, The net—Continued. 
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THE SEA FISHERIES OF EASTERN NORTH AMERICA. 


INTRODUCTORY. 


In the present work I propose to give some account, as far as known, 
of the more important fishes of the Eastern United States north of 
Delaware Bay, together with an account of the methods by which they 
are pursued, captured, and utilized, as also of their application, with 
some Statistical tables illustrating the results of the fisheries in the 
region referred to. For the better elucidation of the subject, I also 
propose to embrace a reference to corresponding fisheries in Europe 
and other parts of the world, so far as these throw light upon the 
American species. 

A limitation of the subject to the region north of Delaware Bay is 
made, partly in view of the fact that the fisheries of that region are 
much more important in an economical point of view, and can be better 
monographed at present, and partly because this is the portion of 
Eastern North America which is embraced in the Washington treaty, 
and of which the information referred to is needed for the proper con- 
sideration of the international, political, and economical treatment of 
the subject.* 


* In confining attention in the present article specially to the subject-of the fish- 
eries of the region covered by the treaty of Washington, it is not to be supposed that 
there are no productive fisheries on a large scale further south, the contrary being 
quite the fact. -No portion of the globe exceeds the Southern and Gulf coasts of the 
United States in the number and variety of excellent food-fish, their waters teeming 
with them throughout the year and permitting their capture, especially in the 
cooler seasons, to almost any imaginable extent. A few hours’ labor, either with 
the line, the cast-net, the gill-net, or the seine, suffices to supply the fisherman with 
food for days; and the introduction of the wholesale means of capture (pounds and 
traps not yet attempted) will probably produce no appreciable effect upon the sup- 
ply. 

Among the species which may be mentioned in this connection are the menhaden, 
bluefish, and mullet, all of which yield important fisheries in North Carolina, Vir- 
ginia, and farther south. The menhaden is taken in great numbers and salted in 
barrels, being considered a very desirable article of food. 

The bluefish spends several months on the Southern coast after leaving the North- 
ern and Middle States, and is found of very great size—from 12to16 pounds. Dur- 
ing the late autumn and early winter vast numbers of these are shipped to the 
Northern markets, where they find a ready demand. I find a memorandum that on 
the 20th of November, 1872, three thousand bluefish, averaging 12 pounds each, or 
36,000 pounds altogether, were shipped from a single fishing station in North Carolina. 

13 
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It is much to be regretted that there is no machinery employed in the 
United States for securing the statistics of our fisheries, the example of 
Canada and of European nations not having yet been adopted. The only 
sources of knowledge at our command are the reports of the cod and 
mackerel landed at American seaport towns. as made by the Statistical 
Bureau of the Treasury Department, the reports of inspections of mack- 
erel by the States of Maine, New Hampshire, and Massachusetts, and 
other incidental mention of local yields, such as the annual production 
at Gloucester, &c., as can be picked up. 


Of all these fish, however, the mullet is perhaps the most important, as being taken 
in larger quantities and occupying a greater number of persons in its manipulation. 
The fish, however, are almost exclusively consumed in the South, a very few being 
sent to Baltimore, Philadelphia, and New York. At present it may be considered as 
even more of a staple than the shad and alewife, which have been diminished very 
materially in later years; the supply of mullet, however, is apparently inexhausti- 
ble, and is repeated from year to year, though sometimes, owing to extreme weather 
and other conditions, the product is less, che condition of the lower classes being af- 
fected accordingly. Indeed, it may be said to occupy the same position that the 
mackerel does in the North; and the increasing yield of this fishery has undoubtedly 
had much to do with the reduced demand for the mackerel. Although as a fresh fish 
it may be considered as inferior to the best quality of mackerel, it is by most persons 
considered superior to it when salted. At Cape Hatteras the mullet fishery is said to 
begin about the middle of July; about Fort Macon in September, and later further 
south, continuing for from one to two months at each station. The fish then come in 
from the sea for the purpose of spawning and enter the fresh water, being similar in 
this respect to the shad and alewife, although not apparently penetrating any con- 
siderable distance from the mouth. Like the herring and cod, they appear to spawn 
on a falling temperature, or when the waters have acquired a certain minimum. 
There is but little system adopted in the fishery, several individuals combining for a 
particular occasion and selecting one of their number as chief. The outfit consists 
simply of two or three six-oared boats, a seine from 75 to 100 yards long, several split- 
ting tables, some barrels, and salt. The fish are split and cleaned, but without re- 
moval of the head, and are slashed in the thickest side for the better penetration of 
the salt. The fish are all fat and plump, and are graded by size and not by quality. 
The lower grades are worth from $4 to $5 a barrel; the higher sometimes bring from 
48 to $10. Not more than from seventy to a hundred can be packed in a barrel. As 
many as five hundred barrels of mullets are taken sometimes at a single haul. The 
entire catch at Fort Macon alone is estimated by Dr. Yarrow at 12,000 barrels. The 
catch of a single county of North Carolina, Carteret, is given at 70,000 barrels, A 
large portion of the fish are bartered in the seaboard counties for agricultural prod- 
ucts, 2 barrels being usually considered equivalent to 15 bushels of corn. They are 
sent by the railway lines all through the interior of the State, where they meet with 
great demand. Mullet roes are also considered a very great delicacy; a portion of 
them are pickled and the others slightly salted and smoked. They usually bring from 
25 to 40 cents a dozen. 

With an increased demand and improved methods of capture and preparation, 
there is no reason why the yield of the mullet fishery should not be fully equaled in 
bulk and value to that of the mackerel, as the fish itself is in countless abundance 
and found for many hundreds of miles along the coast. : 

Dr. H. C. Yarrow, U. 8. A., from whose manuscript notes I have obtained the facts 
referred to above, states that two-thirds of the entire population of the coast of North 
Carolina is employed in this fishery. 
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Canada, on the other hand, has a special department of the fisheries, 
organized for obtaining the necessary data, and from which we can 
learn with great precision the number of vessels and boats, their ton- 
nage, the men employed, with the yield of the different kinds of fishing, 
in all the districts of the several provinces constituting the Dominion. 
The statistics of Newfoundland, which does not belong to the confeder- 
ation, are scarcely more valuable or reliable than those of the United 
States. It is much to be hoped that both countries will, in time, 
initiate and carry on a system more like that of Canada, from which, 
year by year, tabulated and final results may be obtained. 

Having been requested by the Secretary of State to proceed to Hali- 
fax and be present during the International Fishery Convention, I have 
been enabled, from the testimony adduced in regard to American fish 
and fisheries, and still more by personal inquiries of the witnesses, to 
obtain a great deal of information of much value, a portion of which 
will be embodied in the present report, and the remainder in an exten- 
sion of the subject hereafter.* 

The greater portion of the statistics employed in the present report 
is the result of special correspondence, initiated and maintained with 


*The treaty of Washington, made by the joint high commission in 1871, provided 
that nearly all the restrictions to the unimpeded use of the fisheries by the Americans 
on the shores of the British provinces on the Atlantic coast, and by the subjects of 
these provinces in American waters as far south as the parallel of 39°, or Cape May, 
should be mutually conceded, and either party was tohave the privilege of exporting 
fish other than the products of the Great Lakes to the other country free of duty; and 
" that a commission should meet at Halifax, to consist of a commissioner and agent for 
each side, to determine what the commercial value respectively of these concessions 
amounted to, and if it were found that the privileges granted to the Americans were 
greater than those secured by the same treaty to the Dominion, a money value should 
be estimated for a twelve years’ period and paid by the United States. It was not 
supposed at the time that the balance might be on the other side. 

This convention was organized in obedience to the provisions of the treaty at Hali. 
fax on the 15th of June, and was represented by Hon. E. H. Kellogg on the part of the 
United States, and Sir Alexander T. Galt on the part of Great Britain, the third com- 
missioner, in accordance with the provision of the treaty, being Mr. Maurice Delfosse, 
’ the minister from Belgium to the United States. Mr. Dwight Foster, of Boston, was 
the agent for the American cause, and Mr. F. C. Ford, of London, for the British. Mr. 
J. H. G. Bergne, of the foreign office, London, was chosen as secretary of the joint 
convention. 

Subsequently the selection of counsel was authorized to assist the agents in their 
labors, those for the United States being Mr. Richard H. Dana, Jr., of Boston, and Mr. 
William H. Trescot, of Washington ; the British counsel being one for each province, 
namely: Mr. Joseph Doutre, for Canada; Mr. S. R. Thomson, for New Brunswick ; 
Mr. Wetherbe, for Nova Scotia; Mr. Davies, for Prince Edward Island; and Mr. White- 
way, for Newfoundland. 

It is not my province to refer to the history and results of this convention except- 
ing so far as relates to the testimony available for the objects of the present report. 
Suffice it to say that a vast body of testimony was taken on both sides, much of it 
contradictory, but leaving a residuum of well-established fact, and that this was 
supplemented by personal inquiries and special conference with the most intelligent 
witnesses, 
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different parts of the country for the purpose, being partly the result of 
- answers to a series of questions issued in printed circulars prepared for 
the purpose. 

The reports of the Massachusetts commissioners of inland fisheries 
have furnished much valuable information, as well as the report of the 
commissioner of Maine. 

Colonel Lyman, one of the Massachusetts commissioners, has also 
supplied some manuscript records of the weirs and pounds of Massa- 
chusetts, which have contributed greatly in making up these statistical 
tables. Especially important, too, have been communications from 
Capt. N. E. Atwood, of Provincetown ; Capt. Prince Crowell, of East 
Dennis; Vinal N. Edwards, of Wood’s Holl; Mr. Samuel Powel, of 
Newport, R.1I.; Capt. Benj. Ashby, jr., of Noank, Conn.; Captain 
Hurlbut, of Gloucester ; Captain Babson, collector of the port of Glou- 
cester, and others hereafter enumerated. 

To Mr. G. Brown Goode, assistant of the U.S. Fish Commission, I 
am indebted for very important service in collecting information and 
preparation of statistical tables, nearly all of which have been made up 
by him for the purpose. The primary divisions into which an article 
like the present will naturally fall are as follows: 

I. The natural history or biology.—This considers the fishes and cer- 
tain other marine animals as they occur in nature, and without partic- 
ular reference to their relations to man, except incidentally, or as 
they existed in North America before its occupation by the white man. 
Under this head will be included, first, an account of the individual 
habits and general history of each species included in my subject, and 
next a general view of our marine fishes as a whole; e. g., their physi- 
cal and mutual relationships; their migrations and movements ; their 
abundance; their food; their diseases and fatalities; and finally, their 
a nenon and sEeeTN. 

II. Methods of capture.—After consideration of the inhabitants of the 
sea, Without any special relation to man, we naturally proceed to the 
history of the various methods by which they are pursued and captured; 
this involving the subject of fishing grounds, boats and vessels, men, 
the apparatus of capture, bait, manner of fishing, packing on shipboard, 
and disposition of offal. Results of the fisheries and their statistics 
will naturally fall under this head. 

Ill. Utilization of the products of the fisheries.—As food, clothing, 
medicine, fertilizers, industrial applications, ete., or whatever applica- 
tions are made of the fish after they have been caught. The general 
statistics of fishery products may come under this head. 

IV. Maintenance and improvement of the jJishertes.—This subject nat- 
urally follows those preceding, and does not usually come up for con- 
sideration among communities until real or imaginary searcity or diffi- 
culties of capture, etc., begin to press upon their members. 
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V. General political considerations.—Under this head are included the 
subject of the fisheries in relation to the State, bounties, inspection, in- 
ternational relations, &c. 

I propose to consider the subject of the fish and fisheries of Eastern 
North America substantially as given above, although I shall not be 
able to follow the various subdivisions in equal detail, indeed omitting 
some of them entirely for the present. So much yet remains to be 
known in regard to many of the topics enumerated that [ can only 
hope that the meagerness and incompleteness of what I may say of 
them will call attention to the fact and secure the co-operation of others 
in a future more reliable rendering of the whole subject. 


GENERAL CONSIDERATIONS IN REGARD TO THE SPECIAL IMPOR- 
TANCE AND VALUE OF THE SEA FISHERIES. 


It may be safely stated that as a source of animal food to man the 
sea is the great fountain head, and that without this resource the sup- 
ply of such food would be comparatively limited and far inferior to the 
demand of the various populations of the globe. 

In the much greater proportion of ocean to land this reservoir of food 
is practically inexhaustible, and not only do the people living near its 
shores find a daily supply for consumption in a fresh state, but by 
proper methods of preparation and preservation the product of the sea 
can be fitted for long-continued keeping and for transportation to dis- 
tant markets, where fishing is difficult, or into the interior, where it is 
impracticable. It is not a little remarkable that abundant as is the 
supply of fish in the warmer portions of the world it is impossible to 
preserve them there, and consequently, in Catholic countries especially, 
where the consumption of fish on certain days is a necessity, the colder 
countries of the North are drawn upon to furnish cod, haddock, hake, 
herring, ete., to their own great profit. Itis difficult to make a caleu- 
lation as to the comparative amount of animal food derived from the 
ocean and the land, but itis stated (Report of the British Sea Fisher- 
ies, 1866, I, p. xvi) that the weight of trawled fish supplied to the Lon- 
don market amounts to 300 tons daily, and is nearly equal to the total 
amount of beef, and that the price paid to the fishermen for this food is 
only one-eighth of that paid to the first producer of the beef. It is also 
a gratifying and important consideration that the sources of food in the 
sea are very far from being all made use of, and that while in regard to 
the best Known and most highly appreciated fish improved methods are 
constantly being devised for successfully increasing the amount of the 
catch at less expense, there are a vast number of sea animals which, 
while highly prized in some portions of the world, and really of supe- 
rior excellence and wholesomeness as food, are despised elsewhere. In 
time, however, such prejudices will be overcome and the various spe- 
cies referred to fully appreciated. 

S. Mis. 90 2 
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Numerous illustrations of the propositions here enunciated will ‘be 
found in the portions of the present article devoted to the considera- 
tion of particular kinds of fish found in American waters. There is 
practically no difficulty in even a dense population finding its subsist- 
ence in the sea, both as regards the food necessary for daily consump- 
tion and for the means of securing either necessities or luxuries by 
means of a trade in the same commodity, this fish supply being furnished 
and maintained without the necessity of any previous cultivation or 
care, nature providing for the successions of the crop, and leaving it 
only to man to gather its full perfection. A spear, the bow and arrow, 
a hook and line, a boat, even of the simplest and most primitive char- 
acter, possibly even a floating log, willanswer the necessary purpose ; 
while the more extended investments of nets, weirs, and pounds, vessels 
for going a considerable distance to sea or even sailing to distant 
waters, are generally within the reach of the successful fisherman or a 
combination of several of them. 

The case is very different on the land, where only a nomadic people 
can derive support from the wild game or fowl, and this scarcely more 
than sufficient for daily food and clothing, leaving but little for sale or 
export. As the population increases, this food becomes scarce and is 
either exterminated or driven away, so that it offers but.a scanty pro- 
vision for the sustaining of life. It is then necessary to resort to the 
arts of the agriculturist ; the land must be cleared and tilled, the seed 
sown, and a harvest obtained, sometimes after many months of waiting, 
and with a chance, unfortunately too often realized, of a partial or total 
destruction of the whole by storm, rain, hail, drought, blight, or destruc- 
tive insects. Even at best, too, only a small margin of annual profit is 
left after the interest on the investment and other deductions are made 
from the proceeds; and although the farmer who controls a large 
body of land and works it by jabor-saving machinery, or can gather in 
a large aggregate of the small proceeds of individual laborers, may ac- 
quire a competence and even wealth in time, yet comparing the profits 
of a laborer who has but a small tract of land at his command with 
those of the fisherman who has the sea for many miles under his con- 
trol, we shall tind the actual results to be very different in the two cases. 

Fishing, as an occupation, in fresh waters, is much less remunerative 
than the same business prosecuted in the sea, as by the limitation of area 
the supply becomes sooner exhausted, and is under the influence of eli- 
matic and physical conditions and the direct agencies of man. So far 
as the rivers are concerned, it is only where they are in connection with 
large interior lakes, which take the place to them of oceans, that the 
most favorable conditions for the fresh-water fisheries are to be met 
with; and the great lakes themselves, such as those along the northern 
border of the United States, by their vast extent and great depth, are 
really, for all practical purposes, simply oceans, and furnish trout, white- 
fish, sturgeon, 4nd other species in enormous numbers. Even here, 
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however, the possibility of the exhaustion of the fisheries is to be con- 
sidered and remedies applied in the way of protection, artificial propa- 
gation, We. 

I do not refer in this to the proceeds of rivers connected with the 
ocean and supplied with anadromous fish, such as salmon, shad, ale- 
wives, &c. These are simply pathways for certain forms of sea fish, 
which enter them for the purpose of spawning and return to the sea 
again, thus coming within most convenient reach of human energy in 
their capture. 

Apart from the illustrations already presented of such fisheries in the 
United States, I may refer to the fisheries of the Volga, which is con- 
nected with the Caspian Sea. Here, according to Von der Schultz, an 
enormous number of pounds are annually captured. 

For the artificial culture of fish in fresh water it is probable that the 
carp and tench are most profitable, as furnishing the greatest yield in 
pounds, and even in values, for a given outlay; and as these are herbiv- 
orous fish, thriving in waters not suited to most other species, there is 
reason to anticipate that a great advantage will result to the United 
States from the measures now in progress by the U.S. Fish Commission 
to multiply them, especiaily as the climate and waters of this country 
appear eminently adapted to their condition. 

The agency of the sea fisheries is also of importance to the welfare 
of a nation otherwise than merely in the actual yield of food obtained, 
or of other articles of necessity or luxury. The influence of a sea-fish- 
ing life in rendering men bold, self-reliant, hardy adventurers is well 
known, and the infusion into the general population of such an element 
is of great importance. The pursuit of sea-fishing has an important 
and very valuable influence in training men for a sea-faring life gener- 
ally, there being but little practical difference between the fitting out 
of a vessel for a distant sea fishery and taking the same or another ves- 
sel for an extended voyage to various points of the globe in the inter. 
est of commerce. It is from the hardy population of the fishermen that 
the merchant marine derives essentially its material, while the armed 
vessels of governments depend more indirectly upon the same source 
for manning their ships. It is for this reason that in all maritime na- 
tions the fishing population is looked to as a source of strength and 
protection, supplying, as it does, an element absolutely necessary to 
the well-being of the country, and in many instances bounties and priv- 
ileges have been extended to increase the inducements to enter upon 
and prosecute the sea-fisheries. The life of the fisherman is, of course, 
not one of ease; he is exposed to dangers and hardships which to a 
Jandsman would appear appailing, but which are taken by the fisher- 
man in the regular way of his duty. There is, however, no class of 
community more liable to peril than the fishermen, their dangers being 
proportioned in a great degree to their enterprise. Of the fishing pop- 
ulation of the United States, that of Cape Ann may be considered as 
eminently typical of the bold and resolute sailor, and every year the 
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Cape has reason to deplore a large loss of life and property especially 
as the result of winter-fishing on the George’s Bank not inaptly termed 
the ‘Gloucester grave-yard.” 

Proctor’s ‘‘Fisherman’s Memorial and Record Book ” gives the names 
of 1,252 men and 280 vessels lest in the fisheries from the port of Glou- 
cester between the years 1830 and 1873, or during a period of nearly 
half a century. It is estimated that ten women and twenty children 
are annually deprived of husband and father by this service, the actual 
losses averaging twenty-eight lives and six vessels annually. The 
total amount of property lost in the period mentioned was $1,145,500. 

For the better illustration of the present article it would be desirable 
to present a statement of the product and values of the fisheries of 
the several maritime nations, so as to show the aggregate; and if relia- 
ble data were available for this purpose the result would be an amaz- 
ing one. Unfortunately, the statistics of most nations are so inaccu- 
rate or incomplete as to render such a comparison entirely impossi- 
ble. We have, however, in an important report from Mr. Richard D. 
Cutts, ‘The Fisheries and Fishermen of the North Pacific, and the 
Commerce in the Products of the Sea, Washington, 1872,” a table of the 
products of certain portions of the fisheries of fifteen countries in the 
year 1865. They are as follows: 


Couhttivs yee soauseoeedcas stone eosbenasope do cco Dee eetosaararetss $20, 730, 249 
[sie Sabei) sea por eOGIOM Cad Bee eo BO CIO coo Saee eo S650 Sa Sees SUD cae Ses eee 17, 685, 408 
\WhiinihiiG Gn BARS eenesees (docket rossassrpeomeTceo coodod bedneoooumceeocacc 6, 057, 967 
INIBYOIGI SUE See eaobida le Seca eboS SAB oee0OGDOO oso SoeEeeraecoSodaso bese 4, 689, 687 
Sprulnietiee see nceey cosdeecd oaab esoopncasadapsecoe sodandnboepoaess caoece 2, 600, 000 
COOGEI eR @l bh eeso geSses aHoeceDoGeEeon sooo eseces cHcesanoad canouEEGoesS 3, 419, 896 
‘Som Olle Cee e eet enO ea soeewebs Handsans bass 4ho0 ves dco soauaadonnue adeterac 797, 838 
IPTIKG NHRC) Sok es Hake tobeRnG ped ate oa SetSed pauiccos Socscunsocodaasaumedc . 375,000 

ANI EW bes ary goes Bonoae seo Cone = Sasemnoe caoode seco cacambedsessaoE.qoas 59, 606, 218 


This, however, is merely a suggestion, and is probably far below the 
ageregate of that year, and much less than that at the present time. 

The general facts in regard to these subjects may perhaps be best 
appreciated by some particular statistics in regard to certain countries, 
especially Norway, for which I give the figures for 1866. 


Total product of Norwegian fisheries. 


The following statistics of the average product of the Norwegian fish- 
eries is given by Baars in 1866 (Les Péches de la Norwége, p. 58) : 


Winter herring, 600,000 barrels, at 18 francs ....-----------+----------- $2, 400, 000 
Summer herring, 220,000 barrels, at 20 frames. .-..-.:------------------- 800, 000 
Salted fish, 22,000,000 kilograms, at 40 francs per 100 kilograms......-.. 1,760, 000 
Dried fish, 12,000,000 kilograms, at 35 franes per 100 kilograms-..-.-...-- 850, 000 
Pickled fish, 60,000 barrels, at/20 franes---.- 223 22---- ------)\- 1-5 2- o = e 250, 000 
Cod-liver oil, 60,000 barrels, at 90 franes ...---..----- ------ .----------- 1, 080, 000 
Cod roes, 35,000 barrels, at 50 francs.......----------------- avaeaoee 350, 000 
Lobsters, 2,000,000, at 6 tents each ........-..----- ---- selec 2a nents 120, 000 
Fish guano, 350,000 kilograms, at 30 frances .-.--..----.---------------- 5, 100, 000 


Mobal recs covel ee cepa dest k Laer Ae ee eee bay 12, 710, 000 
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According to Schultz (Rep. U.S. f. C.), the annual catch of fish in 
the Caspian Sea and its tributaries amounts to 68,000,000 pounds, worth 
about $10,500,000. 

The subject of the yield of the fisheries of the United States and the 
Dominion of Canada is of more special interest in the present report. 
So far as Canada is concerned an excellent system of supervision by the 
Government enables us to gather, with more or less accuracy, the re- 
turns as to the number of vessels, of men, and the general yield for 
the different classes of objects in the various portions of the Dominion ; 
and which, although these returns are probably considerably below the 
actual figures, still answer a useful purpose as a basis for comparison 
and for obtaining a general average. 

Newfoundland, which is not a part of the Dominion, has unfort- 
unately no corresponding record to which reference may be made. The 
case is equally unsatisfactory in the United States. Here the General 
Government does not pretend to exercise any supervision in the collection 
of statistics of the sea fisheries, with the exception of such as are con- 
ducted by a certain class of vessels, occupied in foreign waters. Of 
the great local business of fishing, either by means of small boats that 
: go out to a short distance from the land or the larger coasting vessels, 
we have no reliable data. It is true that certain States, especially 
Maine, New Hampshire, and Massachusetts, provide for the inspection 
of pickled fish, which is branded according to the several degrees of 
excellence; and this furnishes us, as far as that class of products is 
concerned, with tolerably reliable information. Other products, how- 
ever, are unrecorded, and only an approximation to the amount can be 
made. The State of Massachusetts has, however, lately undertaken to 
secure reliable facts under this head, and the commissioners of inland 
fisheries have been empowered to require, under suitable penalties, an 
annual return of the yield of every weir, pound, and gill-net on the 
coast. 

While it is probable that the supply of fish on the outer banks and 
in the deep sea, away from the immediate coast, is as great as that of 
former years, alamentable falling off is to be appreciated in the capture 
of anadromous fish, such as the shad, salmon, and the alewife, as well as 
of many species belonging immediately to the coast, such as the striped 
bass, the scup, and other fish. 

Fortunately, it is believed they are capable of remedy by proper leg- 
' islation and protection, artificial propagation, etc., and that we may look 
forward in the distant future to a very considerable return to the for- 
mer very desirable state and condition of the fisheries. — 

In proof of the abundance formerly existing I will only refer to the 
chapter under that head in the first report of the United States Fish 
Commission, in which the quotations are supplied from early historical 
records, extending back to the first peopling of the country by the whites. 
The capture of thousands of striped bass by means of nets stretched 
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across the mouths of tidal rivers, the schools of scup so thick that they 
crowded each other out of the water in their passage, single hauls of 
from three to five thousand shad, and of from one to nine hundred thou- 
sand alewives with the small nets used at that time, the taking ofa hun- 
dred sturgeon with the hook and line in a day, and other similar facts 
all going to prove the general statement. <A fisherman could, in a few 
hours and within a short distance from his home, fill his boat with cod, 
haddock, halibut, and other valuable species, and could take hundreds 
of pounds where now from one to ten would be considered a satisfac- 
tory return under the same circumstances. 

As already stated, however, we may look forward, if not to the for- 
mer state of things, yet to a great improvement on the present condi- 
tion, and to this the efforts of State governments as well as of the Gen- 
eral Government and of the Dominion of Canada are being directed 
with the utmost zeal, seconded by a growing public sentiment. 

It may be remarked that the number of shad and herring (alewives) 
barreled on the Potomac River as the result of six months’ fishing is 
equal to the entire yield of the Scottish fisheries for the entire year of 
1873,*one of their most successful years. 

In an appendix to the Documents and Proceedings of the Halifax 
Commission, pp. 3360 et seq., prepared by Mr. Goode, will be found a 
statement, as approximately accurate as possible, of the yield of the 
shore fisheries returned in the year 1876, wit partial returns for 1877. 
These, it will be understood, are entirely the results of the inshore 
fisheries, with scarcely an exception, the capture being made by pounds, 
traps, or giil-nets, set either on or close in shore, or by line-fishing trom 
open boats, also close to the land. 

I have also compiled a table of the sea fisheries of Canada for the 
year 1876, rearranging the tables of the report of the minister of marine 
and fisheries, so as to show what are purely sea fisheries, what are fresh 
water, and what are incidental products. In preparing this table I 
have converted the estimates of the weight of dry, smoked, and pickled 
fish into their estimated weight when fresh, so as to supply a more 
ready comparison. It is extremely difficult to obtain any estimate of 
the yield of the distant fisheries, prosecuted in vessels and from the 
ports of the United States. The report of the Washington Bureau of 
Statistics for the fiscal year ending June 30, 1877, enumerates: 


Pounds. 
(Okatc Wits) ee rere See Seren ey S ie Re eet eas Seca CO ROSES Soc 71, 373, 900 
Mime kerelis ..2.cjs- coo & seinlepon ereeerae ite ere Se te ae Oe eee cleretare reee 30, 542, 500 
JEICI DTC: ae aA Sader o ian Grime soos Ease SS. coo BA SemneEES aeSesc 22, 328, 700 
Otherbtish’ =. 52 8225 soe ee oeeterenc cicctnies cee ee eee seca ia: sora ereee 11, 503, 540 
‘Fresh fish, not cured...--..- Woes 2 BS heals ese mee eters se oss U cee eee 99, 677, 911 


A second column gives the estimated weight of these fish when fresh, 
and is obtained in making up the table of Canadian statistics by mul- 
tiplying the weight of the codfish by three; and adding one-fifth, or 20 
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per cent., to the weights of the herring and mackerel. We have thus“ 
an aggregate which we are sure is very far below the proper figures. 

Within the last two years a very great increase in the demand for 
fish fresh from the sea has sprung up in the United States, most por- 
tions of the interior being now regularly supplied. To this end the 
improved methods of preseryation and transportation have greatly con- 
duced. The use of ice in its various applications,* the employment of 
refrigerating chests and refrigerator steamboats and cars and other de- 
vices, permits the transportation of fish many miles in a brief space of 
time. During the present year salmon have been loaded in ears on the 
Restigouche River and. delivered in New York in thirty hours. The 
fish are packed in boxes with snow and placed in a refrigerator car 
supplied with a quantity of ice, so that on arriving in New York the 
snow is generally entirely unmelted. Fishare packed in chests in Florida 
and delivered in New York by steamer in the same manner. Fish 
‘taken in pounds or gill-nets or with lines along the coast are concen- 
trated at shipping points and forwarded by rail or in smacks, properly 
iced. They are then repacked and sent by various lines of conveyance 
to their distant markets. 

Such is now the method and system adopted in this business that it 
becomes very difficult to obtain fresh fish in seaport towns, the ma- 
chinery of collecting and transporting being so arranged as to prevent, 
to a very great extent, the diversion of any portion of the stock to the 
local consumption. Indeed, it is not at all uncommon for fish to be 
sent directly away from a village on or near the coast to New York or 
Boston ina general shipment to market, and afterwards returned to 
its starting point for consumption. One supposed evidence of an 
increasing scarcity of fish is the increase in price at such stations. 
This is, however, a fallacious argument, as the market is regulated by 
the rates obtainable in the centers of supply rather than elsewhere, 
and the local prices necessarily must correspond. The proprietor of a 
weir or pound generally has his entire catch pre-engaged to the whole- 
sale dealer in New York or Boston, and he cannot keep his accounts 
satisfactorily if he permits any portion to be diverted by the way. 
Formerly, before the introduction of the use of ice and the improved 
system of transportation, whenever a great catch of fish was made, the 
principal market would be found at a point on or near the landing, the 
fish being taken in wagons and peddled in the interior, but always over 
a limited area, the result being that prices were usually or frequently 
very low, and not remunerative, in cases of a glut in the market. it 
is to the interest of fishermen, of course, that there should.be no danger 
of such a glut, and that all the catch be disposed at a fair price. 


* In 1874 there were 25,000 tons of ice brought from Norway to Hull, for the prese 
ervation of fish taken by trawl] nets. 
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J.—NATURAL HISTORY. 


GENERAL CONSIDERATIONS IN REGARD TO THE SPECIES OF FOOD- 
FISHES OF THE EASTERN COAST OF THE UNITED STATES AND OF THE 
DOMINION OF CANADA. 


The peculiar difficulties of investigating the natural history and gen- 
eral character of the inhabitants of the sea, excepting so far as they can 
be observed in aquaria, have tended very greatly to prevent the acquisi- 
tion of satisfactory information in relation to their habits and charac- 
teristics; and it is therefore not surprising that our knowledge of this 
portion of the animal kingdom is far inferior to that of species belong- 
ing to the land. This proposition applies almost equally to the fish of 
all countries, there being very few species, even on the coast of Europe, 
the biology of which has been worked out in a satisfactory manner. Of 
a few species we know more than we do of others, especially of the sal- 
mon, several kinds of herring, and the cod. AJl these, as constituting 
an important source of wealth, have been investigated by scientific 
commissions, organized by Governments, and embracing men trained to 
research, and competent to do the work assigned them. 

With anenlightened appreciation of the importance of this subject, the 
Norwegian Government has, for a number of years, employed some of 
its best naturalists, such as Professor Sars, Prof. A. Boeck, Mr. Robert 
Collett, and others, in these inquiries, providing them with all the neces- 
sary facilities. The inherent difficulties in the way will be readily appre- 
ciated, in view of the fact that even under such circumstances the inves- 
tigators have not succeeded as yet in entirely working out the problems 
submitted to them for solution, but year by year further discoveries 
have been made, the sum of which constitutes the most if not the only 
reliable data at the service of inquirers elsewhere. 

In view of these considerations, therefore, I trust that I shall be ex- 
cused, if the accounts I give of the present state of our well-established 
knowledge of the habits and distribution of the American sea fish be 
more or less meager, especially as the limitation of the present report 
will forbid going into very minute detail. By distributing questions, 
as is now being done to a considerable extent, to the most intelligent 
observers throughout the country, and submitting particular questions 
and inquiries, and then by collating the results, it is hoped that a large 
body of facts will shortly be available. 

The fishes of any region may be considered either in a purely zoolog- 
ical point of view, or as they would be treated in a natural history mon- 
ograph, or in their relations to particular industries or to some special 
relation they may have to the land or water. For the purposes I have 
in view the subject of the biology or natural history of our fishes may be 
treated under the following heads: 

A. A systematic list of the species embraced in the subject, includ. 
ing also the fishes and marine invertebrates serving as food and bait. 
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B. Biographical notices of the most important species. After treat- 
ing them separately they may be considered collectively, or at least by 
groups of species. 

©. The relationships of fishes in general to each other and to the 
shores and sea-bottom, as also to physical condition, their migration and 
movements, and the influence of men upon the same. 

D. Their numbers and abundance formerly and at the present time. 

Ki. Their fatalities, diseases, and destruction by natural causes and 
other than by ordinary human agency (which belong to the subject of 
the fisheries). ; 

I’. Their food, animal and vegetable. 

G. Their reproduction, including their fecundity, their habits during 
that. season, their rate of growth, and their conditions of maturity. 


A.—LIST OF THE PRINCIPAL FOOD AND BAIT MARINE FISHES OF THE 
EASTERN UNITED STATES AND BRITISH PROVINCES.* 


1. PRINCIPAL FOOD AND BAIT FISHES. 
LOPHIID A. . 


1. Lophius piscatorius (Linn.). Goosefish; Monkfish; Molligut. 
Nova Scotia and Chesapeake. 


PLEURONECTID As. 


2. Pseudopleuronectes americanus (Walb.) Gill. Common Flounder ; 
Winter Flounder ; Mud Dab (Massachusetts Bay); Sole (New York). 
Nova Scotia to Cape Hatteras. 

3. Limanda ferruginea (Storer) Goode & Bean. Rusty Dab; Sand Dab 
(Maine). | 
Nova Scotia to Long Island. 

4, Glyptocephalus cynoglossus (Linn.) Gill. Pole Flounder. 

North Atlantic, south to Block Island. 

5. Pomatopsetta dentata (Storer) Gill. Smooth Plaice; Smooth-back. 
Massachusetts to Maine. . 

6. Hippoglossoides platessoides (Fabr.) Gill, Arctie Dab. 

Polar regions to Cape Cod. 

7. Pseudorhombus dentatus (Linn.) Giinther. Common Flounder. 
Cape Ann to Brazil. 

8. Hippoglossus vulgaris (Fleming). Halibut. 

Greenland and Newfoundland to Cape Hatteras. 

9. Platysomatichthys hippoglossoides (Walb.) Goode & Bean. Green- 
land 'Turbot. 

Greenland to Eastern Banks. 


. 


* This list is intended to present the principal species of food and bait fishes found 
north of the Delaware or the thirty-ninth degree of latitude. 


‘ 
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GADID Ai. 


10. Pollachius carbonarius (Linn.) Bon. Pollock: Coal-fish (England), 
Greenland to Cape Hatteras. 

11. Gadus morrhua Linn. Common Codfish; Sarandlik and Sarand- 
lisksoak (Greenland). 
Polar regions to Cape Hatteras, 

12. Microgadus tomcodus (Walb.) Gill. Tomeod; Frost-fish. 
Newfoundland to Cape Hatteras. 

15. Melanogrammus eglefinus (Linn.) Gill. Haddock. 
Newfoundland to Cape Hatteras. 


14. Phycis chuss (Walb.) Gill. Codling (New York); Old English Hake; 
Squirrel Hake (Massachusetts); Ling; Chuss (formerly at New York); 
Codling (Newport); Fork-beard (England). 

Newfoundland to ®ape Hatteras. 

15. Phycis tenuis (Mitch.) DeKay. Codling (New York); White Hake 
(Massachusetts) ; Squirrel Hake (Maine). 

Newfoundland to Cape Hatteras. 

16. Brosmius brosme {Miiller) White (d. @ s.) Cusk (Massachusetts) ; 
Torsk or Tusk. — 

North Atlantic, south to Cape Cod. 


MERLUCIID 4. 


17. Merlucius bilinearis (Mitch.) Gill. American Hake; Silver Hake 
(Maine); Whiting (Massachusetts); Stock-fish. 
Nova Scotia to Cape Hatteras. 


SCORP_ENID i. 


18.. Sebastes marinus; Linn. (d.@s.). Norway Haddock ; Hemdurgan; 
Red-fish ; Bream (Maine); Rose-fish; Snapper (Massachusetts Bay, 
Storer); Red Sea-perch (New York); Red Perch (Eastport). 

Polar regions to Block Island. . 


LABRID 4. 


19, Tautoga onitis (Linn.) Gthr. Black-fish; Tautog. 
Bay of Fundy to South Carolina; New York. 

20. Tautogolabrus adspersus (Walbaum) Gill. Burgall or Bergall (New > 
York); Cunner or Conner; Chogset (New England) ; Bluefish or Blue 
Pereh. ; 

Newfoundland to Cape Hatteras. 
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XIPHIID 4. 


22. Xiphias gladius Linn. Common Swordfish. 
Nova Scotia to West Indies. 
23. Tetrapturus albidus Poey. Billfish; Spearfish. 
Cape Cod to West Indies. 
24. Histiophorus americanus Lac. Sailfish. 
Cape Cod to West Indies. 
SCOMBRIDZ&. 


25. Scomber scombrus Linn. Mackerel; Wawwhunne-kesuog (Narra- 
gansett Indians, Trumbull); Caballa (Cuba). 
Greenland to Cape Hatteras. . 

26. Scomber grex Mitchell (— S. pnewmatophorus De la Roche). Chub 
Mackerel. 
Nova Scotia to Cape Hatteras. 


© 


27. Sarda mediterranea (Schn.) Jordan. bonito; Skip-jack (Boston 
market). 

Cape Cod to Florida, 

28. Orcynus thynnus (Linn.) Goode (d. @s.). Horse-mackerel (Massa- 
chusetts, &c.); Albicore (Rhode Island); American Tunny. 
Newfoundland to Florida. ; 

29. Orcynus alliteratus (Raf.) Gill. bittle Tunny ; Albicore; Alliterato; 
(Naples); Mackerel (Bermuda). 

Pelagic, occasional on coast (found in large numbers at Wood’s Holl, 
Mass., August, 1871). 

30. Scomberomorus maculatus (Mitch.) Jordan. Spanish Mackerel; 
Spotted Mackerel; Bay Mackerel (rare in Massachisetts Bay). 

Cape Cod to Florida. 

31. Scomberomorus regalis (Bloch) Jordan. Cero; Black-spotted Span- 
ish Mackerel; King-fish. ; 

Cape Cod to Florida. e 

CARANGID &. 


32. Carangus hippos(Linn.) Gill. Horse-crevallé ; diguagua (Cuba). 
Cape Cod to Florida. 

33. Trachynotus carolinus (Linn.) Gill. Pompano (Southern coast) ; 
Cavallé or Crevallé (South Carolina); Pompynose (New Orleans). 
Cape Cod to Florida. 

34. Trachynotus ovatus (Linn.) Gthr. Short Pompano. 

- Cape Cod southward. 


STROMATEID 2. 
35. Poron tus triacanthus (Peck) Gill. Harvest-fish (New Jersey) ;, 


Butter-fish (Massachusetts) ; Dollar-fish (Maine). 
Maine to Cape Hatteras. 
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SCLASNID Ag. 


36. Cynoscion carolinensis (Cuv. & Val.) Gill. 
Sea-trout (South coast); Spotted Silversides (Scott). 
Cape Hatteras to Florida. 


Salmon-trout; Spotted 
37. Cynoscion regalis (Bloch) Gill. Squeteague or Squit (New England); 


38. Pogonias chromis Lacépede. 


Shecutts or Checatts (Mohegan Indians); Chickwick (Connecticut) 

(Southern coast) ; Salt-water Trout; Gray Trout (Southern coast). 
Cape Cod to Florida. 

Cape Cod to Florida. 


Weakfish (New York); Bluefish (Beesley’s Point, New Jersey); Trout 


; 
Drum. 

39. Liostomus obliquus (Mitch.) DeKay. 

(Cape May); Chub (Norfolk); Roach (Northampton County, Vir- 

ginia). 

Cape Cod to Florida. 


Lafayette (New York) ; Goody 
40. Scienops ocellatus (Linn.) Gill. 


Bass; Red Bass; Sea Bass; Spotted 
Bass (South Carolina); Redfish (Gulf of Mexico). 
Cape Cod to Florida. 
41. Menticirrus nebulosus (Mitch.) Gill. 
Jersey); Barb (New Jersey). 
Cape Cod to Florida. 
(Cuba). 


Kingfish ; Whiting; Hake (New 
2. Micropogon undulatus (Linn.) Cuy. & Val. Croaker; Verrugato 


SPARID A. 
43. Archosargus probatocephalus (Walb.) Gill. 
Cape Cod to Florida. 


44, Stenotomus argyrops (Linn.) Gill. 


Sheepshead. 
paug; Porgy (New York); Bream ( 


maid (Kast shore of Visginia) 
Cape Cod to Florida. 


Scup (Vineyard Sound); Scup. 
Rhode Island, formerly) ; Fair- 

PRISTIPOMATID Zi. 
45, Hemulon arcuatum Cuy. & Val. 


Grunt. 
South Atlantic coast of United States. 


SERRANID 2. 
46. Centropristis atrarius (Linn.) Barn. 


Black Sea Bass ; Sea Bass 
(New York); Black Perch (Mass.); Black Bass; Blackfish (New 
Cape Cod to Florida. 


Jersey); Bluefish (Newport); Black-harry; Hannahills (New York, 
DeKay); Black-will (Eastern shore of Virginia). 


Ne im nae: 


saat 
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LABRACID A. 


47. Roccus lineatus (Bl. Schn.) Gill. Striped Bass (EKastern States) ; 
Rockfish (Pennsylvania, &c.); Missuckeke-kequock (Narragansett 
Indians). 

Nova Scotia to Florida. 

48, Morone americana (Gmelin) Gill. White Perch. 

Nova Scotia to Florida. 


EPHIPPIID As. 


49. Ephippus faber (Cuv.). Moonfish; Angel-fish (South Carolina) ; 
Three-banded Sheepshead; Three-tailed Porgy; Porgy (Chesapeake 
Bay). 

Cape Cod to Fiorida. 


LOBOTID &. 


50. Lobotes surinamensis Cuy. Flasher (New York market). 
Cape Cod to Florida. 


POMATOMID 4. 


51. Pomatomus saltatrix (Linn.) Gill. Bluefish (New York and New 
England, except Rhode Island) ; Horse-mackerel (Newport and Bees- 
ley’s Point, N. J.); Skip-jack (North Carolina); Green-fish (Vir- 
ginia, DeKay); Tailor (Maryland and Virginia); Whitefish and 
Snap-mackerel (young). 

; ELACATID2. 

52. Elacate canadus (Linn.) Gill. Crab-eater. 
Cape Cod to West Indies. 


AMMODYTIDA. ~ 


53. Ammodytes americanus DeKay. Sand-launce; Sand-eel (New Eng- 
land). 
Newfoundland to Cape Hatteras. 


MUGILID A. 


54. Mugil albula Linn. Striped mullet. 
Cape Cod to Florida. 
5d. Mugil brasiliensis Agassiz. White mullet. 


ATHERINID Zi. 


56. Chirostoma notata (Mitch.)Gill. Silversides; Friar (New England), 
Maine to Florida. 
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BELONID&. 


57. Belone longirostris (Mitch.) Gill. Silver gar; Bill-fish. 
Cape Cod to Florida. 


SCOMBERESOCID. 


58. Scomberesox saurus (Walb.) Fleming. Skipper; Saury; Skip-jack. 
Nova Scotia to Florida. . 


CYPRINODONTIDE. 


o9. Cyprinodon variegatus Lac. 
Cape Cod to Florida. 


MICROSTOMIDAE. 


60. Mallotus villosus (Miiller) Cuv. Capelin. 
Polar regions to Nova Scotia. 


G1. Osmerus mordax (Mitch.) Gill. Smelt. 
Nova Scotia to Cape Hatteras. 


SALMONID Ai. 


2. Salmo salar (Lann.) Giinther. Salmon; Mishquammauaueck (Nar- 
} a] q 
ragansett Indians). 
Polar regions to Cape Cod. 
ELOPID@. 


63. Megalops thrissoides (Bl. Sch.) Giinther. Jew-fish; Tarpum (Ber- 
muda). 
Cape Cod to Florida. 


DUSSUMIERID At. 


G4. Htrumeus teres (DeKay) Brevoort. Round herring. 
Cape Cod to Cape Hatteras. 


CLUPHIDA. 


65. Brevoortia tyrannus (Latrobe) Goode & Bean. Menhaden (Vineyard 
Sound); Munnawhatteaug (Narragansett Indians); Pogy. Poghaden 
(Mast coast of New England); Mossbunker (New York); Panhaden, 
Panhagen (New England); Hard-head, Bony. fish (Massachusetts Bay); 
Skippaug or Bunker (Kast end of Long Island); Bony-fish (Saybrook); 
Whitefish (Saybrook to Milford, Connecticut); Fat-back and Yellow- 
tail (coast of North Carolina); Bug-fish (Carolina). 

Nova Scotia to Brazil. 

66. Alosa sapidissima (Wilson) Storer. Shad. 

Newfoundland to Florida. 


> Smite 
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67. Opisthonema thrissa Gili. Thread-herring; Menhaden (Portland) ; 
Shad-herring (New York). 

Newfoundland to Florida. 

68. Pomolobus astivalis (Mitch.) Goode & Bean; and Pomolobus vernalis 
(Mitchell) Goode & Bean. Herring (Southern States); Alewite (New 
England); Gaspereau (British Provinces) ; Spring-herring (New Eng- 
land); Aumsuog (Narragansett Indians); Kyack, Blueback, Alewife, 
Sawbelly, Cat-thresher (Portland, Me.). 

Newfoundland to Florida. 

69. Pomolobus mediocris (Mitch.) Gill. Tailor-berring (Potomac); Fall- 
shad. 
Newfoundland to Florida. 

70. Clupea harengus Linn. English Herring. 

Polar regions to Cape Cod. 


DOROSOMID As. 


71. Dorosoma Cepedianum (Lac.) Gill. Toothed Herring. 
Cape Cod to Cape Hatteras. 


ENGRAULID 4. 


72. Stolephorus vittatus (Mitch.) Jordan & Gerard. Auchovy. 
Cape Cod to Cape Hatteras. 


ANGUILLID Ai. 


73. Anguilla bostoniensis (Les.) DeKay. Common Eel. 
Newfoundland to Cape Hatteras. 


ACIPENSERID 4. 


74. Acipenser oxyrhynchus Miteh. (d.s,) Sharp-nosed Sturgeon. 
Cape Cod to Florida. 

15. Acipenser brevirostris Lesueur. Short-nosed Sturgeon. 
Cape Cod to Florida. 


PETROMYZONTID AE. 


76. Petromyzon americanus Lesueur (d. s.) Lamprey; Lamper-eel. 
Cape Cod to Cape Hatteras. 


2.—INVERTEBRATES ACTUALLY USED AS FOOD AND BAIT ON A LARGE 
SCALE. 


MOLLUSCA. 


Architeuthis Harveyi Verrill. 
The giant squid, and other species of giant squids when they can be 
obtained. 
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Ommastrephes illecebrosa Ver. 

The squid generally north of Cape Cod, and the only squid of the 

Gulf of Maine, Bay of Fundy, We. 
Loligo Peatit Lesueur. Squid. 

South of Cape Cod, and also occurring in Massachusetts Bay. 
Mya arenaria Linn. Long Clam. 

Ranging from South Carolina to the Arctic Ocean. 

Venus mercenaria Linn. Round Clam; Quahog. 

Massachusetts Bay to Florida; Quahog Bay, Me.; Gulf of Saint Law- 
rence (Local). . 
Spisula solidissima Gray. Sea Clam; Surf Clam. 

Labrador to Gulf of Mexico. 

Gnathodon cuneatus. Louisiana. 
Mytilus edulis Linn. Common Mussel (or muscle). 
Modiola plicatula Lamarck. Ribbed Mussel. 

These two species are both said to be used as bait off Sandy Hook, 

N. Y. [know nothing very positive about them. 


CRUSTACEA. 


Panopeus Herbstiti Edwards. A crab, but know of no common name. 
Range, Long Island Sound to Brazil; used for blackfish, Southern 
States. 
Crangon vulgaris Fabr. Sand Shrimp. 
North Carolina to Labrador. 
Mysis, sp. 
Used by boys in Eastport Harbor for catching pollock and red perch. 
Thysanopoda, sp. 
Used by boys in Eastport Harbor for catching pollock and red perch, 
Homarus americanus Edw. Lobster. 
Ranges from Labrador to New Jersey. 
Callinectes hastatus Ordway. Common edible Crab, or Blue Crab. 
Ranges from Cape Cod to Florida, and is occasionally found in Mas- 
sachusetts Bay. . 


3.—INVERTEBRATES WHICH MIGHT POSSIBLY ANSWER AS BAIT. 


It would seem as:though nearly all the species of invertebrates which 
are found in the stomachs of fish, as food, might serve as bait for the 
same species at least ; and the character of the food of some fishes is 
very varied. The following species are among the more common ones 
on the New England coasts and are easily obtained and of about the 
right size for bait, or could be rendered so by very little cutting. Of 
course there is the question as to whether they would all or even many 
of them prove attractive to fish when on a hook, but forms closely re- 
lated to some of them are now standard articles of bait, 
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CRUSTACEA. 


Gelasimus minax, pugnax, and pugilator. 
The three species of Fiddler Crabs found on the Southern New Eng- 
land coast. 


Cancer trroratus. Rock Crab. 
Labrador to South Carolina. 


Panopeus. 

Several species of this genus are found on the Southern New Eng: 
land coast and to the south of New England, one of which, Herusnn, 
is already used as bait for blackfish. 


Carcinus maenas. Green Crab. 
Cape Cod to New Jersey. 


BHupagurus. 

There are several species of “ Hermit Crabs” common to theNew Eng- 
land coasts, two or three of which, living not far from land, could eas- 
ily be obtained as bait. One common species ( pollicaris) is abundant 
on the oyster-beds of Southern New England (Long Island Sound) and 
could, therefore, be obtained of the oystermen. 

Pandalus annulicornis. The Deep-water Prawn or Shrimp. 

Common in the Gulf of Maine and Massachusetts Bay, in moderate 
to considerable depths, where it can be taken in large elduaneities by the 
beam-trawl. 

Palemonetes vulgaris. Common Pfawn. 

Massachusetts to South Carolina. Abundant in places, in shallow 
water. 

ANNELIDA. 


Nereis virens, and other “marine worms” which oceur, buried in 
muddy and sandy beaches; nearly everywhere. 


MOLLUSCA. 


There are six species of Gasteropods of medium size which might 
possibly answer. 
Buceinum undatum. Whelk. 

Entire New England coast, but most abundant north. 
Urosalpine cinerea. Drill. 

Massachusetts Bay to Florida. Very thick shell, for which reason 
might not answer. 
Purpura lapillus. Purple. 

Long Island to arctic. Also very thick shell, 
Lunatia heros. Sea Snail. 

Georgia to Gulf of Saint Lawrence. . 
Crepidula fornicata. Double-decker. 

Casco Bay, Me., to Florida, 

S. Mis, 90-———3 
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TIittorina littorea. 

New Haven to Nova Scotia. Imported from Europe. Very abun- 
dant on the shores northward of Newport, R. I. Is very good eating 
for man. 

Two other Gasteropods are common south of Cape Cod, but they are 

of large size. 
Fulgur carica. Winkle. 
Sycotypus canaliculatus. Winkle. 

Of Lamellibranchs there are the following : 

Mulinia iateralis. No common name, but related to the Sea or Surf 

Clam, smaller size. 

Massachusetts to Florida. 

Callista convexa. Related to the Quahog, but of smaller size. 

New Jersey to Gulf of Saint Lawrence. 
Astarte undata. 

Scapharca transversa. Bloody Clams. 

Argina pexata. Bloody Clams. 
Florida to Cape Cod. 

Pecten irradians. Scallop. 

Florida to Cape Cod. 

If ascidians could be used as bait, the best three species would be 
the following, but I have not heard of their ever having been found in 


the stomachs of fish: ° 
e 


Motgula Manhattensis. 
North Carolina to Maine; sometimes thrown up on the beaches in 

immense quantities; lives in shallow water. 

Cynthia pyriformis. Sea Peach; abundant in Bay of Fundy,in moder- 
ate depths. 

boltenia Boltent. Sea Lemon. 
Cape Cod northward, with last above in Bay of Fundy. 


RADIATA. 


Brittle-stars (Ophiurans) are often found in fishes’ stomachs, and 
inight answer as bait. The commonest species is— 
Ophiopholis aculeata. 

New Jersey to the Arctic Ocean; low water to 100 fathoms and 
deeper. 

Some species of common startishes and sea-cucumbers might pos- 
sibly also do. 


4.—LISTS OF SPECIES, ANNUAL ESTIMATE FOR 1871-72, FOUND IN THE 
* STOMACHS OF FISHES—FOOD OF FISHES. 


In the following lists have been brought together the principal re- 
sults of the various recorded examinations of stomachs of fishes in 
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this region up to the present time, whether done in connection with 
the U. 8S. Fish Commission or,independently. The special dates and 
localities are given in each case.* 

Lophius Americanus DeKay. Goosefish; Angler. 

A specimen caught in Vineyard Sound, in June, contained crabs, 
Cancer irroratus ; and squids, Loligo Pealiit. Another contained a me- 
dium-sized skate. Still another a large common flounder; bluefish 
(Pomatomus saltatrix) ; fragments of clam shells (Mya arenaria); crabs ; 
and eel-grass. Wood’s Holl, 1871; E. Palmer. 

Specimens taken in the rivers with herring had their stomachs filled 
with that fish. A. E. Verrill, Eastport, Me., 1871. 

Alutera Schepfii. (Walb.) Goode & Bean. File-fish. . 

A specimen taken at Wood’s Holl, in August, contained a quantity 

of the finely-divided stems and branches of a Hydroid, Pennaria tiarella. 


Pseudopleuronectes Americanus Gill. Winter Flounder. 

A specimen caught at Wood’s Holl, in August, contained large num- 
bers of Bulla solitaria. 

Specimens taken, in 1871, in thé rivers about Eastport, were filled 
with herring. A. EH. Verrill, 1871. 

Lophopseita maculata Gill. Spotted Flounder. 

Numerous specimens caught in seines at Great Egg Harbor, April, 
1871, contained large quantities of shrimp, especially Mysis mete 
and Bech gon vulgaris ; the prawn, Palemonetes vulgaris ; uumerous 
Amphipods, Gammarus mucronatus ; one contained a Gebia affinis. 


Chenopsetta ocellaris Gill. Ocellated Flounder ; Summer Flounder. 

Several specimens taken in the seines at Great Egg Harbor, New 
Jersey, in April, contained large quantities of shrimp, Crangon vulgaris 
and Mysis Americana; one contained a full-grown Gebia affinis. 

One caught at Wood’s Holl, June 6, contained twenty-six specimens 
of Yoldia limatula; and numerous shells of Nucula provima, Angulus 
tener, and Tritia trivittata; and Amphipod Crustacea belonging to the 

genus Ampelisca. 

Specimens caught at Wood’s Holl, in July, contained rock-crabs, 
Cancer irroratus; Pinnixa cylindrica; Crangon vulgaris; squids, Loligo 
Pealii; Angulus tener; Nucula provima; and many “sand-dollars,” Echi- 
narachnius parma. 

August 16. One speciinen contained a scup and one squid (Loligo) ; 
Sept. 1. Another specimen had two small crabs and two minnows. 
Wood’s Holl; E. Palmer, 1871. 


* This article is essentially the same as the one apaeniwatea by Prof, A. om Verrill 
to the report of U. S. Fish Commission of1871—72. Iam indebted to Mr. R. Rathbun 
for rearranging it and adding notes by Professor Verrill made at Eastport, Me., either 
in 1871 or previous years, and notes of the fishes found as food in the stomachs of 
other fishes at Wood’s Holl in 1871 by Dr. E. Palmer, Professor Verrill having enu- 
merated in his report only the invertebrate contents, 
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Gadus morrhua var. Cod. 

The codfishes devour a great variety of Crustaceans, Annelids, Mol- 
lusks, starfishes, &c. They swallow large bivalve shells, and after di- 
gesting the contents spit out the shelis, which are often almost unin- 
jured. They are also very fond of shrimps, and of crabs, which they 
frequently swallow whole, even when of large size. The brittle-star- 
fishes (Ophiurans) are also much relished by them. I have taken large 
masses of the Ophiopholis aculeata from their stomachs on the coasts of 
Maine and Labrador ; and in some cases the stomach would be distended 
with this one kind, unmixed with any other food. 

In this region I have not been able to make any new observations on 
the food of the cod. This deficiency is partially supplied, however, by 
the observations made by me on the coast of Maine, &c., coupled with 
the very numerous observations made at Stonington, Conn., many years 
ago, by Mr. J. H. Trumbull, who examined large numbers of the stom- 
achs of cod and haddock, caught within a few miles of that place, for 


the sake of the rare shells that they contained. This collection of shells, . 


thus made, was put into the hands of the Rev. J. H. Linsley, who in- 
corporated the results into his ‘“ Catalogue of the Shells of Connecti- 
cut,” which was published after his death, in a somewhat unfinished 
state, in the American Journal of Science, Series I, vol. xlvin, p. 27], 
1845. In that list a large number of species are particularly mentioned 
as from the stomachs ofcod and haddock, at Stonington, all of which were 
collected by Mr. Trumbull, as he has informed me, from fishes caught 
on the fishing-grounds near by, on the reefs off Watch Hill, &c. Many 
other northern shells, recorded by Mr. Linsley as from Stonington, but 
without particulars, were doubtless also taken from the fish-stomachs 
by Mr. Trumbull. There wes no record made of the Crustacea, &c., 
found by him at the same time. 

The following list includes the species mentioned by Mr. Linsley as 
from the cod. For greater convenience the original names given by him 
are added in parentheses, when differing from those used in this report: 


List of mollusks, &c., obtained by Mr. J. H. Trumbull, from codfish eaught 
near Stonington, Conn. 


GASTROPODS. 


Sipho Islandicus (7), young, (Fusus corneus). 

Ptychatractus ligatus (Fasciolaria ligata). 

Turbonilla interrupta (Turritella interrupta). 

Turritella erosa. > 
Rissoa exarata (?) (Cingula arenaria). 

Lunatia immaculata (Natica immaculata). 

Amphisphyra pellucida (Bulla debilis). 

Chiton marmoreus (?) (Chiton fulminatus). 


cae ee ere 
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LAMELLIBRANCHS. 


Martesia cuneiformis (Pholas cuneiformis). 
Periploma papyracea (Anatina papyracea). 
Thracia truncata. 

Tagelus divisus (Solecurtus fragilis). 

Semele equalis (?) (Amphidesma iequalis). 
Ceronia arctata (Mesodesma arctata). 
‘Montacuta elevata (Montacuta bidentata). 
Callista convexa, young, (Cytherea morrhuana). 
Cardium pinnulatum. 

Cyprina I{slandiea. 

Gouldia mactracea (Astarte mactracea). 
Yoldia sapotilla (Nucula sapotilla). 

Yoldia limatula (Nucula limatula), 

Nucula proxima. 

Nucula tenuis. 

Modiolaria nigra (Modiola nexa). 

Crenella glandula (Modiola glandula). 

Pecten tenuicostatus, young, (Pecten fuscus). 


ECHINODERMS. 
Echinarachnius parma. 


Microgadus tomcodus Gill. Tomeod; Frost-fish. 

Several specimens from New Haven Harbor, January 30, contained 
numerous Amphipods, among which were Mera levis; Gammarus, sp.; 
Ampelisca, sp.; an undetermined Macrouran; numerous Entomostraca; 
the larva of Chironomus oceanicus. | 

A lot taken in a small pond at Woed’s Holl, in March, by Mr. Vinal 
N. Edwards, contained the common Shrimp, Crangon vulgaris; large 
numbers of the green Shrimp, Virbius zostericola ; the Prawn, Palamo- 
netes vulgaris; large quantities of Amphipods, especially of Gammarus 
annulatus, G. natator, Calliopiue leviuscula, and Microdeutopus minax ; 
and smaller numbers of Gammarus ornatus and G. mucronatus. 

Another lot of twelve, taken in April at the same place, contained 
most of the above, and in addition several other Amphipods, viz: Mara 
levis, Pontogeneia inermis, Ptilocheirus pingwis, and Caprella ; also Nereis 
virens, and various small fishes. 


Melanogrammus eglifinus Gill. Haddock. 

The haddock is not much unlike the cod in the character of its food. 
‘It is, perhaps, still more omnivorous, or, at least, it generally contains a 
greater variety of species of shells, &c.; many of the shells that it 
habitually feeds upon are burrowing species, and it probably roots them 
out of the mud and sand. 

A complete list of the animals devoured by the haddock would doubt- 
less include nearly all the species belonging to this fauna. We have 
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had few opportunities for making observations on the food of the had- 
dock south of Cape Cod, but have examined many from farther north. 
A specimen taken at Wood’s Holl, November 6, 1872, contained a 
large quantity of Gammarus natator and a few specimens of Crangon 
vulgaris. Another from Nantucket contained the same species. 
The following species of shells were mentioned by Mr. Linsley, in his 
catalogue, as from the haddock: 


List of mollusks obiained from stomachs of haddock, at Stoningia Conn., 
by Mr. J. H. Trumbull, 


Neptunea pygmea (Fusus Trumbulli). 

Astyris zonalis (Buccinum zonale). 

Bulbus flavus (?) (Natica flava). 

Margarita obscura. 

Acton puncto-striata (Tornatella puncto-striata). 
Cylichna alba (Bulla triticea). 

Serripes Greenlandicus (?) (Cardium Groenlandicum). 


The above list doubtless contains only a small portion of the species 
collected by Mr. Trumbull, but they are all that are specially recorded. 
As an illustration of the character and diversity of the haddock’s food, 
Ladd a list of the species taken from the stomach of a single specimen, 
from the Boston market, and doubtless caught in Massachussetts Bay, 
September, 1871. 


GASTROPODS. 
Natica clausa. 
Margarita Groenlandica. 

LAMELLIBRANCHS. 
Leda tenuisuleata. 
Nucula proxima. 
Nucula tenuis. 
Crenella glandula. 
ECHINODERMS. 


Psolus phantapus. 
Lophothuria Fabricii. 


In addition to these there were fragments of shrimp, probabl y Panda- 
lus annulicornis, and numerous Annelids, too much digested for identi- 
fication. 

Pollachius carbonarius Bon. Pollock. 

A species of Thysanapoda and one or two species of Mysis serve as 
food for the pollock about Eastport, Me. These crustaceans go under 
the general name of “shrimp” among the fishermen, and swim together 
in large schools, <A. E. Verrill, 1871. 
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Phycis tenuis DeKay. Hake. 

Feeds largely on worms, crustaceans (Pandali, &c¢.), and mollusks, 
frequenting muddy bottoms. A. E. Verrill, Eastport, Me., 1871. 
Anarrhichas lupus Linn. Wolf-fish. 

This species is said to feed on the sea herring (Clupea elongata), but 
in two specimens examined at Eastport, Me., in 1871, no traces of her- 
rings were found. The stomach of one specimen contained about four 
quarts of sea-urchins (Strongylocentrotus Drobachiensis), a part of them 
entire, and all with the spines on. The other contained a mixture of 
the same sea-urchin and Buccinum undatum. <A. E. Verrill, 1871. 


Batrachus tau Linn, Toadfish. 

Several specimens examined at Great Egg Harbor, New Jersey, April, 
1871, contained young edible crabs, Callinectes hastatus of various sizes 
up to those with the carapax two inches broad; shrimp, Crangon vul- 
garis ; prawn, Palemonetes vulgaris ; Ilyanassa obsoleta ; various fishes, 
especially the pipe-fish, Syngnathus Peckianus ; and the anchovy, Hngrau- 
lis vittatus. 

A specimen caught at Wood’s Holl, in July, contained the common 
rock-crab, Cancer irroratus. 

Cyclopterus lumpus Linn. Lumpfish. 

In the rivers near Eastport, Me., specimens taken in connection with 
herring had been feeding upon the latter fish. A. KE. Verri!l, 1871. 
Prionotus Carolinus Cuy. & Val. Sea Robin. 

A specimen caught at Wood’s Holl, May 27, contained shrimp, Cran- 
gon vulgaris ; and a small flounder. 

Another-caught May 29, contained Amphipod Crustacea, Anonyx (?), 
sp.; and Crangon vulgaris. 

Specimens dredged in Vineyard Sound, in August, contained mud- 
crabs, Panopeus Sayi ; rock-crabs, Cancer irroratus ; and several small 
fishes. 

Sebastes marinus Liitken. Redfish; Red Perch. 

At Eastport, Me., the red perch feeds upon a species of Thysanopoda, 
and one or two species of Mysis, which swim together in large schools, 
and are called “shrimp” by the fishermen. <A. EH. Verrill, 1871. 
Tautoga onitis Gthr. Tautog; Blackfish. 

Specimens caught at Wood’s Holl, May 23, contained the common 
rock-crab, Cancer trroratus ; hermit-crabs, Hupagurus longicarpus ; 
shells, Tritia trivittata, all crushed. 

Others caught May 26 contained Hupagurus pollicaris ; EH. longicar- 
pus ; the barnacle, Balanus crenatus ; the squid, Loligo Pealii ; Tritia 
trivittata. Others taken May 29 had Cancer irroratas ; mud-erabs, 
Panopeus depressus ; lady-crabs, Platyonichus ocellatus; shells, Tritia 
trivittata, Crepidula fornicata, Argina pexata, and the scollop, Pecten ér- 
radians ; barnacles, Balanus crenatus, all well broken up. 

Another taken May 31 contained Platyonichus ocellatus ; Tritia trivit- 
tata. } 
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Others taken June 3 contained the mud-crab, Panopeus depressus ; 
triangular crab, Pelia mutica; Orepidula wnguiformis ; Triforis nigro- 
cinctus ; the common mussel, Mytilus edulis ; and the ‘“ horse-mussel,” 
Modiola modiolus. 

Another, on June 10, contained the common rock-crab, Cancer irrora- 
tus; mud-crab, Panopeus Sayi; Nucula proxima ; concn ascidians, 
Cynthia partita and Leptoclinum albidum. 

Two caught July 8 and 15 contained small lobsters, Homarus Ameri: 
canus ; Crepidula fornicata ; Bittium nigrum ; a bryozoan, Crisia ebur- 
nea ; sand-dollars, Echinarachnius parma. 

A specimen caught in August contained long-clams, Mya arenaria ; 
muscles, Mytilus edulis ; Petricola pholadiformis. 

Xiphias gladius Linn. Swordfish. 

One specimen contained mackerel (Scomber scombrus), and butter- 

fish (Paronotus triacanthus). Wood’s Holl, Mass., 1871; EH. Palmer. 


Sarda pelamys Cuv. Bonito. 

Specimens taken at Wood’s Holl, in August, contained an abundance 
of shrimp, Crangon vulgaris, scup, and occasionally fragments of fish 
and bones. Out of eighty-two individuals examined at one time, nearly 
every one was empty. Shiners seemed to form their common food. 
Wood’s Holl, 1871; E. Palmer. 


Scomber scombrus eae Mackerel. 

Specimens taken July 18,20 miles south of No Man’s Land, con- 
tained shrimps, Thysanopoda, sp.; larval crabs in the zoéa and megalops 
stages of development; young of hermit-crabs ; young of lady-crabs, 
Platyonichus ocellatus ; young of two undetermined Macroura; numer- 
ous small Copepod Crustacea; numerous shells of a Pteropod, Spirialis 
Gouldit. 

Orcynus thunnina. Small Tunny. 

One specimen caught at Wood’s Holl, in August, contained oleean 
squids, Loligo Pealii. 

Often contained small fragments of fish and sea-grass (Zostera). 
Wood’s Holl, 1871; E. Palmer. 
Cybium regale Cuv. & Val. Cero. 

Stomachs often contained fine particles of fish. Wood’s Holl, 1871; 
EK. Palmer. 


Palinurichthys perciformis Gill. Rudderfish. 

A specimen caught at Wood’s Holl, in August, contained a small 
Squilla empusa; young squids, Loligo Pealit ; Butterfish, and several 
other young slender fish. Wood’s Holl, 1871; E. Palmer. 

Cynoscion regalis Gill. Weakfish; Squeteague. 

Several caught in seines at Great Egg Harbor, New Jersey, April, 
1871, with menhaden, &e., contained large quantities of shrimp, Cran- 
gon vulgaris, unmixed with other food. 
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Specimens taken at Wood’s Holl, in July, often contained sand-crabs, 
Platyonichus ocellatus ; and very frequently squids, Loligo Pealit. 

August 8.—Nearly every one of ten specimens opened contained six 
scup (Stenotomus argyrops); one had a herring (Clupea elongata). 

August 11.—Twenty specimens contained on an average about five 
seup each. Some were empty, while others had as many as nine. One 
or two squid were found. 

August 12.—Twenty-five specimens examined contained on an average 
about four scup each; a few shiners, butterfish (Poronotus triacanthus), 
and squid were also found. 

August 14.—Twenty specimens opened; of these one or two were 
empty, and the remainder had on an average about three scup each, 
without other kinds of food. 

August 15.—Of fifteen squeteague examined, three had empty stom- 
achs, and the remainder were more or less full of seup; a butterfish 
was found in one stomach. 

August 16.—Out of ten specimens examined two were empty, and 
eight had a total of twenty-five seup. 

August 19.—Ten squeteague opened contained a total of thirty-nine 
scup and six butterfish. One had nine scup in his stomach. 

August 21.—Of forty specimens opened nearly all had more or less 
scup, with a few butterfish and squid. 

September 2.—One squeteague had six butterfish; another a scup, 
with eel-grass (Zostera) ; another eel-grass only. 

September 6.--One specimen contained three butterfish, two secup, 
and two dotted sead (Decapterus punctatus). 

September 15.—One specimen contained a sand-erab and a bluefish 
(Pomatomus saltatriz). | 

September 18.—Ten stomachs opened contained three specimens of 
Tracurops crumenopthalmus, three butterfish, three seup, and one squid. 

September 26.—One stomach contained three butterfish, one herring 
one eel (Anguilla Bostoniensis), and three pisquetos (Paratractus ?). 
Menticirrus nebulosrus Gill. Kingfish. 

Four specimens taken in seines at Great Egg Harbor, April, 1871, 
contained only shrimp, Crangon vulgaris. 

Others taken at Wood’s Holl, May 29, were filled with Crangon vul- 
garis. 

Specimens taken in July contained rock-crabs, Cancer irroratus ; 
and squids, Loligo Pealii. 


, 


Stenotomus argyrops Gill. Seup; Porgee. 

Forty young specimens, one year old, taken at Wood’s Holl in August, 
contained large numbers of Amphipod Crustacea, among which were 
Unciolairrorata, Ampelisca, sp., &c.; several small mud-crabs, Panopeus 
depressus ; Idotea irrorata ; Nereis virens, and numerous other Annelids 
of several species, too much digested for identification. 


42 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 


Other specimens, opened at various times, show that this fish is a very 
general feeder, eating all kinds of small Crustacea, Annelids, bivalve 
and univalve mollusks, &e. 

Oentropristis fuscus. Black Bass; Sea Bass. 

Specimens caught in Vineyard Sound, June 10, contained the common 
crab, Cancer irroratus; the mud-crab, Panopeus Sayi; three species of 
fishes. 

Another, caught May 25, contained a squid, Loligo palitda. 

July 27.—Ten specimens were opened and found to contain seup 
(Stenotomus argyrops) and squeteague (Cynoscion regalis). 

September 5.—One specimen contained two butterfish (Poronotus tria. 
canthus) and two chogsets (Tautogolabrus adspersus). 

Roccus lineatus Gill. Striped Bass; Rockfish, or ‘ Rock.” 

At Great Egg Harbor, New Jersey, April, 1871, several specimens, 
freshly caught in seines, with menhaden, &c., contained Crangon vul- 
garis (shrimp) in large quantities. 

A specimen caught at Wood’s Holl, July 22, 1872, contained a large 
mass of “sea-cabbage,” Ulva latissima, and the remains of a smal] 
fish. 

Specimens taken at Wood’s Holl, August, 1871, contained erabs, Can- 
cer irroratus; and lobsters, Homarus americanus. 


Morone americana Gill. White Perch. 

Numerous specimens caught with the preceding at Great Egg Har- 
bor, New Jersey, contained Crangon vulgaris. 
Pomatomus saltatrix Gill. Bluefish ; Horse-mackerel. 

Specimens caught at Wood’s Holl, in August, frequently contained 
squids, Loligo Pealii; also various fishes. 

Off Fire Island, Long Island, August, 1570, Mr. S. I. Smith saw blue- 
fishes feeding caeoule on the .free-swimming males (heteronereis) of 
Nereis limbata, (p. 318,) which was then very abundant. 


Fundulus pisculentus Cay. & Val. Minnow. 
Specimens caught in July, at Wood’s Holl, contained large numbers 
of Melampus bidentatus, unmixed with other food. 


Clupea elongata LeS. Sea Herring. . 

Specimens taken in Vineyard Sound, May 20, contained several 
shrimp, Crangon vulgaris, about 1.5 mones long; Mire americana, and 
large numbers of an Amphipod, Gammarus natator; also small fishes. 

At Eastport, Me., and Grand Manan, the principal, if not the only, 
food of the herring in summer is a species of Thysanopoda, and one or 
two species of Mysis. These species are associated together, and move 
in large schools; they are known among the fishermen as shrimp. The 
food of the herring caught out in the bay by means of seines, and of 
those trapped in the weirs in the harbor, was of the same character for 
both. A. E. Verrill, 1871. 
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Alosa sapidissima Storer. Shad. 

Several specimens taken in the seines, at Great Egg Harbor, April, 
1871, contained finely- divided fragments of numerous Crustacea, among 
a were shrimp, Mysis americana. 

Several from the mouth of the Connecticut River, May, 1872, contained 
fragments of small Crustacea, (Mysis, &c.). 


Pomolobus mediocris Gill. Hickory Shad. 

Several specimens taken in the seines at Great Egg Harbor, April, 
1872, contained large quantities of fragmentary Crustacea; one con- 
tained recognizable fragments of shrimp, Crangon vulgaris. 

Brevoortia tyrannus (Latrobe) Goode. Menhaden. 

A large number of specimens freshly caught in seines at Great Ege 
Harbor, April, 1871, were examined, and all were found to have their 
stomachs filled with large quantities of dark mud. They undoubtedly 
swallow this mud for the sake of the microscopic animal and vegetable 
organisms that it contains. Their complicated and capacious digestive 
apparatus seems well adapted for this crude and bulky food. 

Raia diaphana Mitch. Common Skate; ‘“‘Summer Skate.” 

A specimen taken at Wood’s Holl, May 14, contained rock-crabs, 
Cancer trroratus; a young skate; a long slender fish (Ammodytes ?). 
Another, caught in July, contained Cancer irroratus. 

Raia leyis (?) Mitch. Peaked-nose Skate. 

Specimens caught in Vineyard Sound, May 14, contained numerous 
shrimps, Crangon vulgaris; several Conilera concharum; several Annelids, 
among them Nephthys ingens; Meckelia ingens; two specimens of Phasco- 
losoma Gouldii; razor-shells, Ensatella Americana (the “ foot” only, of 
many specimens); a small fish, Ctenolabrus burgall. Specimens taken at 
Menemsha, in July, contained large numbers of crabs, Cancer irroratus; 
and of lobsters, Homarus americanus. 


Trygon centrura Gill. Sting-ray. 

Specimens caught at Wood’s Holl, in July and August, contained 
large numbers of crabs, Cancer irroratus; squids, Loligo Pealii; clams, 
Mya arenaria; Lunatia heros. 

Myliobatis Freminvillei Les. Long-tailed Sting-ray. 

Specimens taken in Vineyard Sound, in July, contained an abundance 
of lobsters, Homarus americanus ; crabs, Cancer irroratus ; also clams, 
Mya arenaria; and Lunatia heros. 


Pteroplatea maclura Miill. & Henle. Butterfly Ray. 
One specimen examined contained menhaden (Brevoor tia tyrannus 
Goode). Wood’s Holl, 1871. E. Palmer. 


KHulamia obscura Gill. Dusky Shark. 

Several specimens caught at Wood’s Holl, in July and August, con- 
tained lobsters, Homarus americanus; rock-crabs, Cancer irroratus. 

One specimen contained a flat-fish, in the stomach of which were star- 
fish and clam-shells, The common ray is often the food of this species 
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as is also the bonito, as many as three of the latter being sometimes 
found in the stomach of a single individual. Other animals that serve 
as food are the herring, horse-mackerel, skate’s eggs, crabs, and lob- 
sters. Wood’s Holl, Mass., 1871. E. Palmer. . 


Hulamia Milbertt Gill. Blue Shark. 

A large specimen caught at Wood’s Holl, in August, contained a 
quantity of small bivalve shells, Yoldia sapotilla. 

The common food of this species was the squeteague (Cynoscion re- 
galis), and the bonito (Sarda pelamys). One individual contained a five- 
pound mackerel; another had a large codfish hook and piece of line. 
Seup, the common skate, sea bass, and a small shell ( Yoldia sapotilla), 
also served as food. Three bonitos were often found in asingle speci- 
men. Wood’s Holl, 1871. KE. Palmer. 


Galeocerdo tigrinus Mill. & Henle. Tiger Shark. 

Specimens caught at Wood’s Holl,in August, contained large uni- 
valve shells, Buccinum undatum and Lunatia heros. 

One contained a quantity of pork in large pieces, while others had 
fed upon sea turtle, the common ray, sting-ray, bluefish, dogfish ; quan- 
tities of feathers and eel-grass were also found in the stomnene of this 
species. Wood’s Holl, 1871. E. Palmer. 

Mustelus canis De Kay. Dogfish. 

Several specimens caught at Wood’s Holl, in August, contained lob- 
sters, Homarus americanus ; spider-crabs, Libinia canaliculata ; rock- 
crabs, Cancer irroratus ; Tautog (Tautoga onitis) ; and butterfish (Poro- 
notus triacanthus). Wood’s Holl, 1871. EK. Palmer. 


Eugomphodus Wttoralis Gill. Sand Shark. 

Many specimens taken at Wood’s Holl, in July and August, contained 
lobsters, Homarus americanus, in abundance ; Cancer irroratus ; and 
squids, Loligo Pealii. ¢ 

Also menhaden, Brevoortia tyrannus; eels; and common flounder. EE, 
Palmer, 1871. 


Squalus americanus. 

Specimens taken in the rivers near Kastport, Me., in 1871, associated 
with herring, were full of the latter fish. A. EH. Verrill, 1871. 

A Gephyrean worm is often used for bait by the fishermen on some 
parts of the coastof Maine. It has not been well described but it is appa- 
rently the Holothuria chrysacanthophora of Couthouy and the Echiurus 
chrysacanthophorus of Pourtales. It has been generally considered a 
rare species, and specimens of it are uncommon in museums. At Harps- 
well the fishermen sometimes dig itin immense quantities. It lives in 
the mud, just. above the low-water mark, and is’as readily obtained as 
clams. It is used in catching several species of fishes, but is specially 
desirable for hake. Its irregularity of occurrence seems to be the only 
reason why it should not be more extensively employed. 
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As already explained, our knowledge of the habits of the sea-fishes of 
America is very imperfect for various reasons, chief among which is, of 
course, their concealment from notice during the greater portion of their 
existence. We are even far from the knowledge of what species actu- 
ally occur on our shores; many kinds coming to notice only at rare in- 
tervals, or under circumstances when the intelligent observer and natu- 
ralist fail to encounter them. Comparatively few species are readily, 
if ever, taken with the hook, or even the seine, and it is only since the 
more recent introduction of traps, pounds, and weirs, with their whole- 
sale captures, that a fair idea of the geographical distribution of the 
sea-fishes along the coast has been attained. Even this apparatus 
fails to reach the outlying deep-sea species; and the beam-traw] and 
long-line, while constantly adding to the list, will never in all probabil- 
ity entirely complete it. During the summer of 1877 the parties of the 
U.S. Fish Commission trawled ‘up at various distances off the coast of 
Massachusetts several species, some new to science, never before known 
in American waters, and it is probable that additions will be made con- 
tinually, without exhausting the list. 

It is not a little remarkable that fishermen who are continually in 
contact with fish throughout the year know actually so little about 
them. To questions as to the food of the various species, the peculi- 
arities of spawning, the size and character of the eggs, the period of 
development, the history of the young, &c., a negative answer 1s usually 
returned, and it is only occasionally that one more intelligent, or at 
least more observant, than the rest can be found from whom any satis- 
factory informaticn can be obtained. It is, however, to be hoped, and 
indeed to be expected, that the publication of a résumé of our actual 
knowledge of the habits and peculiarities of our fishes will call their 
attention to the subject, and secure their assistance in solving the many 
remaining problems. 

As already explained, the facts, or probably it will be safer to call 
them statements until confirmed, here given are to a considerable de- 
gree the result of personal observation of members of the U.S. Fish 
Commission, supplemented and extended by the answers to questions 
distributed by the Commission. Personal inquiry of witnesses sum- 
moned before the Joint Fisheries Commission held at Halifax from 
June 15 to December 15, 1877, in addition to the testimony elicited on 
their examination by the counsel and printed with the other evidence, 
have also added not a little to the mass of facts. Great care, however, 
requires to be exercised in admitting the statements made on this oc- 
casion, as one witness, apparently honest and claiming’ to have been 
a practical fisherman for many years, stated under oath, that the eggs 
ot the mackerel were as large as pease or BB shot, and that they could 
be hauled up on a hook in large masses, 
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Not much information is to be found in the various publications hith- 
erto made relative to the fish and fisheries of Eastern North America, 
although some facts of value are contained in the writings of Gilpin, 
Perley, Ambrose, Storer, and others.* 


C.—RELATIONSHIPS AND SURROUNDINGS. 


FISHES CONSIDERED COLLECTIVELY OR BY GROUPS.—Aithough each 
species of fish on our coasts may be considered as possessing some pecu- 
liar habit or combination of habits by which it is distinguished from 
its fellows, they may be, for convenience of consideration, divided into 
groups, all the members of which possess certain common peculiarities, 
having an important bearing upon the methods and times of their pur- 
‘ suit and capture. These relationships are, to some extent interrupted 
by the reproductive instinct, which causes them to change their ordi- 
nary location and to assume new conditions. They are also affected by 
the exigencies of feeding, of pursuit by other animals or by man, or by 
the variations in their physical surroundings. 

Deferring to a subsequent part of the chapter any consideration of 
the migrations and movements of the various species, we may arrange 
marine fish in certain groups, as follows: 

a.. The inshore fish, or those found within a short distance (some- 
times miles) from the shores. These embrace a great variety of species, 
generally of small size and finding their harbor and shelter among 
rocks and stones, sea-weeds, eel-grass, &c. They are fish that can be 
taken from beaches, rocks, and wharves, or small boats from the shore, 
and furnish more occupation and amusement than actual profit in their 
capture. They are also among those most frequently taken in weirs, 
pounds, and fykes. Among them may be mentioned various Cyprino- 
donts, the cunner, the spearing or friar, the young Clupeids, the sea 
bass, the tautog, the scup, and many other species of less note. 

These fish furnish an important article of food, but obtainable only 
by considerable effort ; and being generally of small size, do not yield 
a very generous return. Some of the species, as the scup, in former 
years were, however, in such abundance on the south coast of New Eng- 
land that hundreds of pounds could easily be taken in a short time. 

b. The offshore fish—These are species which usually occupy greater 
depths, and are found at remoter distances from the shore than those 
first mentioned, being generally found on the banks or elevations in 
deeper water. 

The greater portion of the Gadide or cod family, such as the cod, had- 
dock, hake, &c., belong here; as also the halibut. This group is the 
most important of our coast-fishes, being usually of large size and occur- 


* This section of the report as prepared at Halifax I have concluded to omit until a 
new digest of our knowledge of the subject can be prepared, so much information 
having been obtained in reference to the habits of our fishes since 1877 as to render 
it obsolete, 
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ring in great numbers, so that a few men, with proper apparatus, can 
capture a large number of pounds in aday. The salmon and shad may 
perhaps be included in this group. 

c. Pelagic jish.—These consist largely of species belonging or allied 
to the mackerel family, and, next to the group just mentioned, furnish 
the most important supply of food. The prominent members of this 
group are the common mackerel, the bluefish, the menhaden, the sword- 
fish, the bonito, and other kinds. Somcnmes members of this group 
are found hundreds of miles from the land; at others they come close 
inshore, either in pursuit of food or for puro of reproduction, when 
they can be taken from the shores or in nets. They, however, appear 
to be continually on the move, showing more or less at the surface, re- 
maining in proximity to the shore during the warm season, then dis- 
appearing during the winter. 

d. Deep-sea fish.—This constitutes a group, of which until satin: a 
few years very little was known, occasionally being found floating at the 
surface either dead or dying, or comet at great depth on cod or halibut 
lines. It is only within a few years, or since the labors of the Chal- 
lenger and other vessels, provided with apparatus for fishing at great 
depths, that the number of species has been realized. While some of 
the fishes belonging to the second section occur not unfrequently at 
depths of many hundreds of fathoms, such as the cod, halibut, hake, 
&c., very few of this fourth group are taken in waters of less than 100 
fathoms, and thence to 1,000 and even to 2,900 fathoms, by the Chal- 
lenger. This group is of little ecomomical value, especially on account 
of their small size and apparently scant numbers, even apart from the 
practical difficulty of their capture, although it is not at all impossible 
that there may be edible species sufficiently large and abundant to be 
worth pursuing if they were more within reach. 

The status of fish in the sea is very largely determined by the ques- 
tion of temperature. This, however, will be considered more definitely 
under the next head of the migrations and movements of fish as influ- 
enced by various causes. 


MIGRATIONS AND MOVEMENTS. 


The human race is more concerned in the movements and migrations 
of fish than in the question of their permanent abode. It is when they 
are aggregated in large bodies, and moving from place to place, either 
under the stimulus of search for food or other causes, that they furnish 
the best opportunity to man for their capture and utilization. 

Little is known of the salmon, the shad, the herring, the menhaden, 
the mackerel, and the bluefish during a large portion of the year; but 
at certain periods these species collect in large bodies, and by a change 
of place come within the reach of their relentless pnarsuer—man. On the 
other hand, the Gadide, the cod, especially, and the halibut, are within 
reach throughout the greater part of the year, either on the offshore 
banks while feeding or inshore when spawning. 


, 
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The movements and migrations of fish are of two classes; the one 
irregular and occasional, the other regular. The irregular migrations 
are such as occur only at long intervals, sometimes altering very ma- 
terially the industrial and social conditions of maritime countries. 

Among the most notable illustrations of irregular migrations, we may 
cite the case of the bluefish, which during the past century was a well- 
known inhabitant of the eastern coast of the United States, occurring 
in great abundance and of large size. This species appears regularly 
on our eastern coast in the spring and leaves in autumn; but some 
time after the middle of the last century it disappeared entirely, ae- 
cording to the histories of the time, and was not seen during the present 
century until much of it had passed by, having been absent for a period 
of about fifty years. Of course it is possible that it may have occurred 
in small numbers, but not sufficient to make any impression ; at any 
rate, on its reappearance in 1825 or 1830 it was entirely new to all the 
fishermen. ; 

Another case is that of the chub mackerel (Scomber pneumatophorus). 
This, twenty years ago, was extremely abundant and was taken in large 
numbers at the same time with the common mackerel; but of which 
in later years only occasionally individuals have been captured. I 
have succeeded in securing only one or two specimens since the com- 
mencement of the operations of the United States Fish Commission, 
although every effort has been made to obtain them. 

A European member of the mackerel family is extremely capricious 
in its movements. Itis the Caranz trachurus, or the scad, a well-known 
fish of the Mediterranean and of the European coast generally. This 
sometimes sweeps down in immense numbers upon the shores of regions 
where it was previously unknown, or where it has not been seen for 
many years; a notable instance of this occurring in 1862, when im- 
mense numbers made their appearance on the coast of Bergen and in 
the Shrange Fiord, furnishing occupation in their capture and prepara- 
tion to a large population; but scarcely was it at all known except in 
straggling specimens before or since.* 

The causes of these variations in distribution are entirely unknown ; 
whether the fish have been exterminated by some disease or pestilence 
(as suggested in the case of the bluefish), &e., cannot be ascertained. 
Various changes in the number of herring on the coast of Northern 
Europe have been of a similar character. These have been more espe- 
cially important as influencing the condition of the population of Norway 
and Sweden and other northern countries. On the coast of Sweden her- 
ring were formerly in enormous abundance, sustaining a large popula- 
tion along the shores, but have disappeared for decades. It is with the 
regular migrations of the fishes of our coast that we have at present most 
to do, and I shall proceed to consider them under several headings. 


* Baars, Des Fischerein Industrie de la Norwége, 1873; p. 158, 
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The regular migrations of fishes are for the most part dependent, 1st, 
on the instinct of reproduction which causes them to seek grounds and 
regions more suitable to the purpose, especially so far as relates to a 
safe abode for the young during the earlier months of their life ; 2d, 
the search for food; 3d, the influence of temperature, a most potent 
factor. A fourth agency is the pursuit of predaceous fishes, although 
this is generally much more restricted in its operations than the others 
The pursuit of fish by man has doubtless some effect, but this is exhib- 
ited more in a reduction of numbers by actual destruction of parent 
fish or their eggs and young than by causing a definite change of place. 

I have already grouped the marine fishes provisionally according to 
their relations to the shores and sea-bottom. Their migrations involve 
a temporary change in their relations, offshore fish coming in to the 
coast or even ascending rivers. Wemay, however, arrange fish by the 
migrations and movements into the following groups: 

(1) Anadromous fish.—Species passing most of their time in the ocean, 
and when mature entering and ascending fresh-water rivers and lakes 
for the purpose of depositing their eggs; the young fish remaining for 
more or less time, and then descending to the ocean and there attaining 
their full growth, probably not going very far from the mouth of the 
river which they thus descend. The more important species in this 
connection are as follows: 


The Sturgeon (in part). The Tailor Shad. 

The Salmon. The Gizzard Shad (?). 

The Smelt. : The Striped Bass (in part). 
The Shad. Various species of Cyprinide. 
The Alewife. The Lamprey Eel. 


A somewhat similar condition occurs entirely in fresh-water, where 
certain species which spend most of their time in larger or smaller lakes 
pass at the breeding season into the streams empying therein, to lay 
their eggs on the gravelly ripples. This is the case with nearly all the 
Coregoni or whitefish, the landlocked salmon, and smelt, the Salmo 
oquassa, or Rangeley trout, the brook trout, &c. Whether the fish ever 
descend into an outlet is an interesting problem. 

Among the fish of this group we find species of great economical 
value, embracing as it does some of the finest table-fish, and sometimes 
in overwhelming abundance. They appear with great regularity in the 
mouths of rivers, ascending them to their very source, or at least until 
stopped by some impassable obstruction. They present a great advan- 
tage over the sea fishes so far as man is concerned, in the greater facil- 
ity of capture. This pursuit is prosecuted with little comparative risk 
and exposure, while any one with a line, or a net of simplest construc- 
tion, and a small boat, or even from the shore, can secure an abundant 
supply of food. 

S: Mis. 90——4 
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It is among the anadromous fishes that man in a Savage or semi-Civ- 
ilized state finds his most copious supply of food, depending sometimes. 
almost entirely upon it for subsistence through the year, eating it fresh 
during the run and dried or smoked the rest of the time. 

The most prominent fishes under this head belong more especially to 
groups of the salmon, the herring, the shad, and the sturgeon. It is 
in the temperate regions of the northern hemisphere, so far as I am 
aware, that the anadromous habit is seen in its grand development. 

No better illustration of the numbers in eh anadromous fish enter 
the rivers can be given and the extent of diminution of the supply from 
various causes, hereafter to be referred to, than a presentation of the 
case as it relates to the Potomac River in the short distance between 
its mouth and the Great Falls of the Potomac, only twelve miles above 
Washington. Although, this stretch of water is even now very pro- — 
ductive, and annually becoming more and more so, as the result of care- i‘ 
ful propagation, many years will elapse, if ever, before it gets up to 
the measure of yield mentioned by Martin in his History ef Virginia,* a 
work published in 1835. It is proper to say that some old fishermen 
along the river deny the accuracy of his statements in their detail, but 
admit that the numbers taken were enormously in excess of the pres- : 
ent yield. I givé, however, the statement, allowing it to speak for f 
itself: 

“As Alexandria is the shipping port of the District of Columbia, and 
one of the principal marts for the immense fisheries of the Potomac, it 
may be well to mention that in the spring of the year quantities of 
shad and herrings are taken which may appear almost incredible. The 
number of shad frequently obtained at a haul is 4,000 and upwards, and 
of herrings from 100,000 to 300,000. In the spring of 1832 there were 
taken in one seine at one draught a few more than 950,000 accurately 
counted. The prosecution of the numerous fisheries gives employment 
to a large number of laborers, and affords an opportunity to the poor to 
lay in, at very reduced prices, food enough to last their families during 
the whole year. The shad and herrings of the Potomac are transported 
by land to all parts of the country to which there is a convenient ac- 
cess from the river, and they are also shipped to various ports in the 
United States and West Indies. The lowest prices at which these fish 
' sell when just taken are 25 cents per thousand for herrings and $1.50 
per hundred for shad, but they generally bring higher prices, often 
$1.50 per thousand for the former and from $3 to $4 per hundred for 


= = — 


*A new and comprehensive gazetteer of Virginia and the District of Columbia, 
containing a copious collection of geographical, statistical, political, commercial, re- 
ligious, moral, and miscellaneous information, Pattee ca and compiled from the most 
respectable nal chiefly from original sources, by Joseph Martin. To which is added 
a history of Virginia from its first settlement to the year 1754; with an abstract of 
the principal events from that period to the independence of Virginia, written ex- 
pressly for the work by a citizen of Virginia. Charlottesville, published a Joseph 
Martin. Moseley & Tompkins, printers, 1835, page 480. 
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the latter; in the height of the season a single shad weighing from 6 to 
8 pounds is sold in the market of the District for 6 cents. Herrings, 
however, are sometimes taken so plentifully that they are given away 
or hauled on the land as manure for want of purchasers.” Some idea 
may be formed of the importance of these fisheries from the following 
statement : 


Number of fisheries on the Potomac, about. ......-......-.0:-222..-2-28 150 
Number of laborers required at the landings. ...-.4.-.:-------.-s<---4- 6, 500 
Number of vessels employed...--.. ....-..---.-. Ke ae ea en : 450 
Numbez of men to navigate these TESTE Reng Ais nt ra AT 1, 350 
Number of shad taken in good season, which lasts only about six weeks. 22,500, 000 
Number of herrings under similar circumstances .---.....--.-.--------. 750, 000, 060 
Quantity of salt required to cure the fish -..- +. .2222..2-2-2-2-- bushels. - 995, 000 
Numbencbanrels to .contaimthe fish: +. 3205 scinc< te tomes toc ynecce tees 995, 000 


In further illustration of the former extent of the fresh-water fisheries 
of the Potomac River, I give an extract from Burnaby’s Travels in 
North America, referring more particularly to the sturgeon, although 
incidentally to the shad and herring.* At the present day the yield of 
these fisheries has decreased enormously, although enough are left to 
encourage the hope of a great improvement whenever the proper means 
for protection and the artificial propagation of fish are entered upon. 

In the year 1873 the shad, herring, and bunch fish caught in the Po. 
tomac and sold in the Washington market amounted to 8,541,851 
pounds; in 1874 the total sales at Alexandria, Washington, and George- 
town, from the same river, amounted to about 16,122,533 pounds, a by 
no means indifferent presentation. 

(2) Catadromous fish.—Species of fish which are born in the sea, 
ascend the rivers and reach their maturity in two to four years, and 
then, when mature, descend to the ocean to spawn, and possibly never 
leave it again. 

The Eel is the only species to which we can at present assign this 
peculiar habit. 

(3) Inshore fishes, more especially fishes found inshore during the 
summer season, coming in apparently to breed. They are more or 
less closely related to the bottom, seldom or never schooling at the 


*In the first report of the U. 8. Fish Commission I have given numerous quo- 
tations from early authors in reference to the abundance of varicus fishes in the 
rivers and along the coast of the United States. Burnaby (Travels through the 
middle settlements of North America in the years 1759 and 1760, London, 1775), in 
speaking of the Potomac River, remarks as follows (on page9): ‘‘ These waters are 


_ stored with incredible quantities of fish, such as sheepsheads, rock-fish, drums, white- 


pearch, herrings, oysters, crabs, and several other sorts. Sturgeon and shad are in 
such prodigious numbers that one day, within the space of two (2) miles only, some 
gentlemen in canoes caught above 600 of the former with hooks which they let down 
to the bottom and drew up at a venture when they perceived them to rub against a 
fish; and of the latter, above 5,000 have been caught at one single haul of the seine.” 


It is probable that the seines used in the Potomac waters over a hundred years ago 


were much smaller than those now employed, one of one hundred yards being, doubt- 
less, of remarkable magnitude, 
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surface, and are generally most abundant within a few miles of the 


shore. These include a great variety of fishes on the American coast, | 


confined for the most part to the United States and the region south of 
Cape Cod, which do not enter fresh waters, but are found, during the 
summer season at least, and are most abundant near the shore or on 
particular spots not far distant. 

So far as we at present know, our information, however, being ex- 
tremely imperfect, they come in reeulonly from ihe deep watem of the 
ocean, probably from the western edge of the Gulf Stream, in the spring 
of the year to spawn, remaining until fall. A few, as cunner and 
tautog, can be fonnd at almost ail seasons of the year. The rest, how- 
ever, retrace their steps to spend the winters in the warmer depths out- 
side, probably along the edges of the Gulf Stream. 

The principal fish of this group are as fcllows: 


Series 1. Series 2. 
The Seup or Porgy, The Sheepshead, 
The Squeteague or Weakfish, The Lafayette, 
The Sea Bass, The Drum, 
The Sea Robin (Prionotus), The Whiting, 
The Tautog, The Kingfish, 
The Cunner, The Red Snapper, 
Certain flat-fish, The Red Bass, 
The Dogfish and other Sharks. The Pompano, 


The Mullet. 


Of these the members of Series 1 are known to come in immense 
schools in the early spring on the south coast of New England, and are 
taken extensively in traps, pounds, and wiers. The movements of 
Series 2 are less well defined. They make their appearance on the 
coast in gradually increasing quantity, although farther south they are 
found in moderate numbers throughout the whole year. 

There are two dogfish taken, one, the spinous dog (Acanthias amert- 
canus), coming first in enormous numbers, the livers furnishing a large 
supply of oil; the other, the smooth dog, succeeding it in smaller num- 
bers. The spinous dog scarcely belongs to this section, as it does not 
remain inshore during the summer south of Cape Cod, although abund- 
ant north of it. It might be placed with the pelagic fishes but for not 
showing at the surface. It, however, appears more in enormous schools 
along the coast during spring and. fall, and is very obnoxious to the 
fishermen, as all fishing becomes unproductive whenever the dogfish 
inake their appearance. 

An analogous movement is seen in certain fishes of the Great Lakes, 
as the salmon or lake trout, whitefish, &c., which, while residing for 


the greater part of the year in the deep waters where they are more or 


less undisturbed, during the spawning season (in the autumn) come in- 
shore, especially the whitefish, and are taken in immense numbers by 


THE SEA. FISHERIES OF EASTERN NORTH AMERICA. 53 


the traps and pounds. The white fish exhibit a very decided tendency 
to enter the mouths of rivers on this occasion, especially in Lake Su- 
perior and Hudson Bay. Detroit River is an especially favorite spawn- 
ing-ground. Indeed, the whitefish might with eminent propriety be 
classed among the anadromous fish of. the fresh waters, like the land- 
locked salmon, the blue-back trout of Rangeley Lake, &c. The spawn- 
ing along the shores of lakes at all may be due to their being barred out 
from the rivers by artificial or other obstructions. 

We may possibly place in this schedule the Capelin (Mallotus villo- 
sus), which is exclusively northern, and the Tomcod, although the lat- 
ter sometimes enters fresh water to spawn, and may almost be entitled 
to a position in the first division, perhaps near the smelt. 

(4) Offshore fish.—Not schooling at the surface; usually spawning 
in the deep seas, for the most part during the late autumn or winter, 
though generally resorting to rocks and banks, and sometimes near the 
shore for the purpose; never swimming at the surface, and their pres- 
ence only to be determined by actual capture. During the winter they 
range considerably farther south than in summer. Of these may be 
mentioned the cod, the hake, the haddock, and most other Gadide 
except the pollock. The pollock, belonging to the cod family, is more 
of a surface fish, and is very often seen swimming or schooling near the 
top of the water. Insome respects the halibut belongs in this division. 

(5) Pelagic or wandering fish—Usually surface swimmers, and for 
the most part regular migrants in large bands or schools from north to 
south in autumn and from south to north in spring; not at all regular, 
however, in their movements, and sometimes, for one cause or another, 
disappearing gradually or suddenly from a certain region, not to return 
again until the lapse of many years. Some, as the herring, the blue- 
fish, and the menhaden, are autumn and winter spawners; the others 
lay their eggs, as far as we know, in summer or spring. It is among 
the fish of this group that we find, with the exception of the Gadida, 
the most important of all the sea fish in the entire northern hemisphere, 
whether we consider the number of fish taken, their excellence and high 
price, or the amount of capital and number of hands employed in their 
capture. They belong almost exclusively to the Clupeide (the herring 
family) or to the Scombride (the mackerel family). Two species of the 
former group, the shad and the alewife, have been fully considered 
under the first head, while no species of the second family belong else- 
where. The principal species are the following: 


The Sea Herring. The Cero. 

The Menhaden or Pogy. The Bonito. 

-The Common Mackerel. The Tunny or Horse Mackerel. 
The Chub Mackerel. The Swordfish. 

The Spanish Mackerel. The Bluefish. 


(6) Deep-sea fish. We have already referred to this group under the 
head of relationships. How far they can be considered as migrants is 
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to be ascertained. It is probable that they change their locations but 
seldom, living as they do at great depth, where the prevailing low tem- 
perature (30° to perhaps 45°) is thought to vary but little. 

Until within a few years little has been known of this group, the re- 
searches of the Challenger having been principally instrumental in 
showing its extent, variety, and the remarkable peculiarities of its dif- 
ferentmembers. Many species have also been revealed to us by the con- 
tributions of the Gloucester fishermen to the U. 8. Fish Commission. 

Probably the only important factor in influencing the change of sit- 
uation in this group of fishes is the search for food or the pursuit by 
fellow fish, cephalopods, &e. 

In addition to the regular, periodical, or occasional movements of fish 
just referred to, there are cases in which the change of location is not so 
easily explained. Among these may be mentioned the selection of a 
fresh-water abode by species which are generally exclusively marine, and 
vice versa. Of course, the change in anadromous fishes is intelligible ; 
but why such fishes as the sawfish, shark (Pristis), the sting-ray, and 
quite a number of other kinds should live and apparently thrive in 
fresh water, is not so easily understood. Other species are found up 
rivers to a considerable distance from their mouths beyond the brack- 
ish portion. 

HIBERNATION.—Another subject which may be considered in connee- 
tion with that of migration and movements is that of hibernation. 

Many fresh-water fishes, such as carp and others, are known to bury 
themselves in the mud, either partially or entirely, during the cold 
weather, and to remain there until the warm season of the year. This 
is also the case to a greater or less extent with the eels, both in fresh 
water and on the coast. To what extent other kinds of strictly marine 


fish exhibit the same habit is at present difficult to determine., The’ 


disappearance from our coast during the wiater season of the mackerel, 
menhaden, and some other species has given rise to the belief by some 
that they bury themselves in the mud at suitable places off the coast. 
Indeed, there are not wanting statements to the effect that mackerel 
have been speared in the mud by persons who were attempting to 
capture eels in this well-known methed. Some of these instances ap- 


pear to be fairly well substantiated; but whether they represent any~ 


thing like a permanent condition it is now difficult to say. Those who 
believe in the hibernation of mackerel point to the existence of a film 
over the eye on the first appearance of this fish in the spring, which they 
suppose to be the result of the long exclusion of light or of contact with 
the mud, this film going away in the course of the summer. 

The sturgeon is believed to be a hibernating fish to some extent. 

Having thus considered the better marked movements of fishes under 
their different heads, I now propose briefly to consider the causes of 
such movements so far as we can understand them. 

PHYSICAL CAUSES.—The more regular changes of position with the 


a 
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seasons are caused by the reproductive instinct, by conditions of tem- 
perature, and by search for food. They are also to a less degree 
affected by the pursuit of predaceous fish and other fellow occupants 
of the ocean and by the action of man. 

Temperature of the water—The most important of these agencies is 
probably that of temperature; since while there are certain species 
that appear to be quite insensikle to considerable variations in this 
respect, the distribution of others is largely dependent upon the degree 
of heat in the water. Certain fishes, such as the cod and herring, are 
to be taken only in cold water, the herring usually at a temperature not 
exceeding 50° to 55°; the cod ata still lower degree. This relation- 
ship has an important bearing upon the herring fisheries; since, when 
the heat of the surface water is above the degree indicated, herring 
are seldom seen; as this decreases they make their appearance. This 
is so well established that now the herring fishery on the coast of Scot- 
land is largely regulated by the temperature observed, and when it is 
decidedly above 55° the herring are not looked for. 

On the coast of the United States there are two well-defined regions, 
one bounded to the south by Cape Cod and the other having this 
boundary as its northeastern limit. A few stragglers may be found 
occasionally on either side; but practically the cape constitutes the 
boundary line. 

As a general rule the winter temperature of the ocean at different 
points along the New England coast is about the same, the surface 
water as well as that at the bottom showing the minimum degree down 
to absolute freezing. During this season, therefore, all the more delicate 
fish leave either to go south or off the shore until they find the tempera- 
ture they require; possibly, however, not until they reach the edge of 
the Gulf Stream. The summer temperatures, however, vary extremely, 
and these variations are accompanied by the presence or absence ot 
fish of different kinds. On the south side of New England the warmest 
temperatures observed were in Peconic Bay, where, in August, 1874, 
the bottom temperature was from 71° to 723°, the surface temperature 
in one instance being as high as 749. Here the same southern types of 
marine animals were predominant. 

At Wood’s Holl, in 1873, the mean temperature at the bottom in 
June was 61.79, and in July 69.59, and in August 70°, or an average 
of 67°. The surface was sometimes a few degrees higher. 

Elsewhere on the south side of New England the bottom temperature 
ranged from 61° to 65° off the coast of Connecticut, in from 4 to 20 
fathoms; in rather deeper water from 58.5° to 64°. Off Cox’s Ledge 
it was 50° at 52 fathoms in August, and off several miles northwest of 
Block Island it was 45.5° at 47 fathoms, this being accompanied by a 
somewhat different fauna. In general, we may say that south of Cape 
Cod, while the inshore surface of the water during midsummer ranges 
from 62° to 70°, at a greater distance outward, up to perhaps fifteen or 
twenty miles, it ranges from 62° to 68°, and that at the bottom, inside 
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the northern current that sweeps around the outside of Cape Cod and 


No Man’s Land and into Fisher’s Sound, the temperature inshore ranges | 


from 61° to 70°; more offshore, it ranges from 60° to 64°. But in the 
colder water about Cox’s Ledge and off Block Island and in certain 
parts of Fisher’s Sound, it ranges from 45° to about 50°. 

At Portland there is quite a different condition. The maximum tem- 
perature was observed inside of Casco Bay, where the range was from 
57° to 65°, and outside from 50° to 59°. The bottom temperatures dur- 
ing the summer inshore were from 54° to 56°, and in the deeper waters 
of Casco Bay from 45° to 49°. Farther east and in the Bay of Fundy 
stilllower degrees are shown. 

The following table of temperatures actually observed along the coast 
at different times of year will be of interest. Itis compiled from ob. 
servations made by the U. 8. Signal Service as a matter of special co- 
operation with the work of the U. 8. Fish Commission. 


Absolute highest and lowest temperature of water at the bottom at 3 p. m. during the year 
ending February 28, 1877. 


Spring. Summer. 
Place of observation. | Highest. Lowest. Highest. Lowest. 
Date. |Temp.| Date. | Temp.| Date. | Temp.| Date. | Temp. 
| FS Nagi | 
Indianola. Tex -.--2-s¢--.~ Apr. 23 | 78.0 | Mar. 21 bY GU) See eeeeeea| eseresaa| sets aaccallasosscos 
Galveston, Dex 2. -2.- =... Apr. 30 | 79.0 | Apr. 2 62510! |'5.02 s05:0.5 5 || 50 5-33] coe eaters eee 
Mobilem@Alap wesc con saenen: | May. 4] 68.0 | Mar. 22] 54.0] July 20] 988.0] June-10 79.0 
Punta Rassa, Fla .......--. May 22] 87.0 | Mar. 21 67.0 | July 17 93.0 | July 31 79.5 
Keyawiest, Pla. -.22).- sc2,-\=2 | May 3] 848 | May 24 57.0 | June 24 90.0 | Aug. 22 76.6 
Jacksonville, Fla ......---.| May 22] 84.0 | Mar. 21 62.0 | July 14 90.0 | June i2 81.0 
Savannah, Ga...--...-..--. May 30] 73.0 | Mar. 22 53.0 | Aug. 20 86.0 | June 15 69.0 
Charleston jSi@ 22.2 4---- | May 30] 77.0 | Mar. 22 54.0 | Aug. 20 88.0 | June 15 75.5 
‘Wilmington, N.C .......--.| May 29] 76.0 | Mar. 3 51.0 | July 19 87.0 | June 10 74.0 
Norfolk; Viaiccc--2ss--s522| May 80, |) 73.5. |) Mar. 4 2B) bee ees cena tansesce Aug. 27 70. 0 
Baltimore, Md ...-.-.------ | May 28] 71.0 | Mar. 3 38.0 | July 11 86.0 | June 1 72.0 
New MOTIG ING YS ioc. se mcio ees) May) 29), 68.10), 1) Mars 32.0 | July 20 75.0 | June J 55. 0 
New London, Conn .....-.- May 30| 57.0 | Mar. 2 34.5 | Aug. 13 76.0 | June 1 54.0 
Wood’s Holl, Mass...-...-. May 28] 57.0 | Mar. 1 30.0 | July 6 76.0 | June 1 58. 0 
MOntlandyMle ae cescie sao. May 30] 50.0 | Mar. 1 31.5 | Aug. 15 64.0 | June 6 49.5 
Eastport, Me .......---.--- May 31] 40.5 | Mar. 18 31.0 | Aug. 15 51.0 | June 9 40.0 
Autumn. Winter. 
| | | 
Place of observation. Highest. | Lowest. Highest. Lowest. 
Date. |Temp.| Date. | Temp.| Date. |Temp.| Date. | Temp. 
I | | 
Indianola, Tex. . | 
Galveston, Tex 
Mobile, Ala... - 5 : : : b ‘ 9 40. 0 
Punta Rassa, Fla .......-... : 2 91.5 | Nov. .0 | Jan. 23 76.5 | Dec. 5 52.5 
KeypWiestehla-css..-2 4508. Sept. 1 89.0 | Nov. 11 65.0 | Dec. 24 84.0} Dee. 6 45.0 
Jacksonville, Fla .......... Sept. 2 89.0 | Nov. 11 64.0 | Jan. 29 64.0 | Dec. 7 45.0 
Savannah, Ga... ..---25.55 Sept. 2 87.0 | Nov. 27 52.0 | Jan. 21 58.0] Jan. 5 37.0 
CharlestonmsiC. sso .sss555- Sept. 3 84.0 | Nov. 26 55.0 | Feb. 3 55.0} Jan. 1 42.5 
Wilmington, N.C.......... Sept. 1 83.0 | Nov. 29 SION ean. 22 51.0] Jan. 4 35.0 
IN OTfOUMIViaisene ce eee sol Sept. 1 80.0 | Nov. 29| 46.5] Dec. 1 45.\0)|||-accuenees| aeeeeees 
Baltimore, Md ......-...... Sept. 1 78.0 | Nov. 30 45.0] Dec. 1 4510) 220 See ces eee eee 
NeW WOrk N.Y) s--o--<-2- Sept. 1 72.0 | Nov. 30 39.0 | Dec. 1 38.0222 ses eone| Senet 
New London, Conn ..-..... Sept. 1 72.0 | Nov. 30 46.5 | Dec. 1 45.0 | Jan. 6 33.5 
‘Wood’s Holl, Mass......... Sept. 1 70.0 | Nov. 30 39.0 | Dec. 1 88.0 | Jan. 1 29.0 
Portland) Me eesesscs 4:2 =. Sept. 2 58.0 | Nov. 26 41.0] Dec. 6 42.0 | Jan. 16 29 0 
Eastport, Me .............. Sept. 29 51.5 | Nov. 26 43.5 | Dec.- 1 43.5 | Dec. 26 27.0 
ers | 


a 
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The capture during the summer and autumn of fishes of the south- 
ern coast as far east as Long Island Sound, Vineyard Sound, and Buz- 
zard’s Bay, is not a matter of surprise. 

The influence of temperature upon the movements of aheeie as al- 
ready stated, is seen both in different parts of the coast and at differ- 
ent altitudes in the same region. 

Oceanic currents also have more or less influence upon the distribu- 
tion of fishes. This, however, depends more upon the pursuit by them 
of the less independent alge, jelly-fish, crustaceans, ascidians, We., that 
float hither and thither with the tide. 

The apparent clearness of the water is also a factor in this consider- 
ation, various species preferring one extreme or the other, and coming 
inshore or near the surface with this variation. 

The temperature of the atmosphere probably influences the move- 
ments of fish only so far as it affects the temperature of the water itself, 
the surface strata being, of course, heated or cooled very readily with 
variation of the air in this respect. The clearness of the sky and the 
consequent amount of light has a very decided influence on some fishes, 
especially the pelagic species, invertebrates too being affected in a sim- 
ilar manner. A bright sunny day will frequently call up forms that 
are never seen at any other time, while others again only approach 
the surface on cloudy days or even in the night exclusively. Theaction 


of the winds of the ocean is also to be considered in this connection, al- 


though possibly more is due to local currents as affecting the water 
than anything else. It is not impossible that variation in temperature 
may have great influence upon some fishes provided with air-bladders, 
by which the depth of immersion can be conveniently graduated. 

In what way the influence of aerial currents or winds are felt by fish 
is difficult to say. Von Frieden, however, as the result of a comparison 
between the actual catches of herring by the German fishermen and the 
records of the corresponding days and hours, has come to the -econclu- 
sion (Circulaire des Deutschen Fischerei- Vereins, 1874, p. 200) that the 
best results always followed with the wind from the northwest, and that 
generally northern winds were better than southern, and western bet- 
ter than eastern. 

THE REPRODUCTIVE INSTINCT.—It is under the stimulus of the re- 
productive instinct that many of the more notable movements of fish 
take place, although by what prescience they are enabled to understand 
that the interests of their progeny require a change of abode, and es- 
pecially from salt water to fresh, it is, of course, impossible to explain. 
The anadromous movements, or the ascent of rivers by salmon, shad, 
and fresh-water herring, &c., all in countless myriads, and with almost 
unerring regularity, are notable examples. It was formerly supposed 
that these fish moved in great bodies along our coast, sending off de- 
tachmeuts into the mouths of the rivers as they went by. The more 
rational hypothesis now is that they live-in the deeper waters of the sea 
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in nearly the same latitude as the mouths of the rivers in which they 


were born, and return to them at the proper season. The young remain 
in the fresh water for a time, the period varying with the species, after 
which they also follow their parents in their return to the sea. 

The movements of what we had previously designated as inshore and 
pelagic fish are also largely connected with the same reproductive in- 
stinet, and even the fishes of the Banks illustrate it to a greater or less 
degree. 

SEARCH FOR FooD.—Next, perhaps, to the influence of reproduction 
comes the search for food as influencing the migration and movements 
of fishes, certain species of fishes following up particular forms of other 
fishes, the attempts of which to escape fall under the same category; 
or of the lower animals, as they are carried almost, unresistingly by 
winds and currents in various directions. <A notable illustration of this 
is seen in the herring. 

Professor Mobius, in investigating the food of the herring in the Ger. 
man seas, found that a certain copepod shrimp, one of the Entomostraca 
(Temora longicornis), was more eagerly sought after than anything else; 
this being so minute, however, that 18,000 were taken from the stomach 
of one herring and 60,000 from that of another.* 

Professor Mobius thinks that the comb-like fringes attached to the 
gills of the herring serve as tangles in’ capturing these shrimps, pre- 
cisely as do the similar apparatus of the basking shark and the whale- 
bone of the whaie. These specimens were obtained in February of 
1872, when both the shrimp and the herring were in exceptional abund- 
ance; and he subsequently observes that the same relations were found 
continually, the abundance of the herring being in striet proportion to 
that of the shrimp.t 

The chain of connection does not cease in the relation between the 
Temora or shrimp and the herring. A great variety of sea birds, gulls, 
gannets, We., follow up the herring, as also numerous mackerel, tunnies, 
blackfish, swordfish, and even whales and porpoises, which devour the 
herring in countless numbers. The movements of the capelin in the 
North Atlantic influence very largely those of the cod and other species, 
as when the former come into the shores of Newfoundland and else- 
where in immense numbers to deposit their eggs on the beach, the cod, 
&c., follow, and are then captured within a very short distance of the 
shore. 

DRIVEN BY ENEMIES.—A notable instance of these relationshipala is 
seen in the menhaden and the bluefish. The menhaden, in its move- 
ments along the coast, is very frequently accompanied by vast schools 
of bluefish, which, as pinnae explained in a previous report, probably 
destroy more menhaden in a day than are taken by man in a whole sea- 


* Circulare des Deutschen Vischerei-Vereins, 1873, p. 112. 
tCirculare des Deutschen Fischerei-Vereins, 1874, p. 90. 
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son’s fishing. This is not unfrequently illustrated in the driving ashore 
of the menhaden by the bluefish in immense masses, while the bluefish 
themselves in their ardent pursuit are stranded at the same time A 
similar pursuit of the mackerel by the bluefish is often noticed. The 
bluefish themselves are, by an act of retributive justice, pursued and 
driven ashore by schools of porpoises and horse-mackerel or tunnies. 

HUMAN AGENCIES.—The influence exerted by man in determining 
the abundance or the movements of fishes, apart from their actual cap- 
ture, is manifested in various ways, although more particularly in thé 
case of the anadromous fishes than any other. Whenever any impassa- 
ble obstruction is laid across a river, ascended by anadromous species, 
as shad, salmon, &c., for the purpose of reproduction, the exclusion from 
their breeding grounds has very soon a marked effect. Usually, for the 
first two or three years not much difference is appreciable, as these 
species require three or four years to mature after passing down the 
river before they return to their starting point. There will therefore be 
three years of successive returns of schools, and after that there will be 
no young fish to keep up the supply, which will be confined to the older 
individuals returning in the vain attempt to find spawning beds. At 
the expiration of six or eight years the supply will probably cease en- 
tirely, and there will be no further run in the river. In this event the 
remedy is the removal of the obstructions by taking down the dams or 
barriers, or introducing a fishway, and planting the young fish above 
the former obstruction; at the end of three or four years the mature 
individuals will make their appearance again. 

Nets constitute an obstruction of less moment than dams, since they 
are of temporary application and constantly liable to. be torn or de- 
stroyed by the elements, or removed by legal enactments. 

The disappearance of fishes to a greater or less degree from certain 
localities has frequently been ascribed to such agencies as the sound 
from the paddles of steamboats, the firing of cannon, &c. How far 
this is of any moment remains to be seen. A variation in abundance 
of fish is not unfrequently caused indirectly by man in destroying or fos- 
tering predaceous species. It has not unfrequently happened that one 
species of fish has greatly multiplied in consequence of the capture by 
man of some specialenemy. There is no doubt whatever that the num- 
ber of bluefish caught during the summer season for market purposes 
permits a vast increase in the number of menhaden, scup, sea bass, 
and other fishes which would otherwise be devoured. 

Many such cases could readily be adduced, and suggest extreme caz- 
tion in the adoption of measures for protecting certain fishes from 
natural enemies, without a careful inquiry as to the possibility of indi- 
rect results not anticipated. A noticeable instance has been furnished 
by Mr. Whitcher, the distinguished commissioner of fish and fisheries 
of the Dominion of Canada. 
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He states that the Beluga, or white whale, is a great consumer of fish 
of all kinds, but is especially destructive to the salmon and cod of the 
Lower Saint Lawrence, the former particularly... Some distance up the 
Saguenay River, where the salmon were supposed to have been much 
injured by the Beluga, a license was taken out in 1872 for their capture, 
and in 1873 a large number (some sixty) were secured at one haul. In 
this way a very great diminution was effected.* 

These have in turn reacted upon the fisheries, since the sharks, which 
had been kept down in point of numbers by the belugas, multiplied, or 
at least came in such numbers as, in their turn, to affect very seriously 
the fisheries, the fish being greatly diminished and those captured show- 
ing marks of laceration by the teeth of their new enemies. The in- 
creased abundance of the sharks was also shown by the much larger 
number of them captured in the nets. 

Another statement of Mr. Whitcher still further illustrates the rela- 
tion between the white whales and the salmon. It is well known that 
within a few years the salmon fisheries within the Dominion of Canada 
have been very greatly increased by the enforcement of legislation for 
the protection of fish during their spawning season, and for the increase 
of the supply by artificial propagation. 

Another illustration of the same character, as also furnished by Mr. 
Whitcher, is to be found in the Bay of Chaleur. In former years the 
streams emptying into this bay abounded in saimon, but presented the 
usual appearance of salmon rivers in a marked decrease in numbers by 
overfishing and other agencies, and this continued for a period of anum- 
ber of years. More recently, however, as a result of the wise legisla- 
tion on the part of the Canadian Government of protection during 
Spawning season, and the measures of artificial propagation, the fish 
are again found in very great abundance. For twenty years the white 
whales were not known in the Bay of Chaleur, or only by stragglers, but 
latterly they have returned in large numbers. The first year of their 
occurrence they came after the salmon had entered the bay and drove 
them into the shores, where they were taken in very large numbers by 
the traps and nets that had got a small capture in the lower parts of 
the rivers. The next year the belugas, or porpoises, came early in the 
season, before the salmon, and apparently awaited their arrival. They 
committed great. havoc among them and cut them off apparently from 
the immediate shores. 


“According to the report of the British Fishery Commission, p. xliv, at one time 
in consequence of the apparent diminution in the abundance of fish in Loch Fyne, one 
of the best known herring fisheries in Scotland, what was then considered a very de- 
structive mode of fishing, by the circle-net, was interdicted for a number of years. 
It was found, however, that this had not produced the effect supposed, as the decrease 
of the fish continued for a time, and after the circle-net fishing was restored the fish 
again became as abundant as ever. 
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That fish of many varieties have decreased greatly in abundance 
within the historic period in all parts of the world is well established, the 
reduction in some cases being truly enormous. This, however, applies 
only to certain varieties, especially of the anadromous fish, or those. 
running up the rivers from the sea to spawn, and to the more inshore 
forms. The most indubitable cases of diminution are those of the shad, 
fresh-water herring, salmon, and striped bass. On the other hand, 
there is no reason to suppose that the cod, mackerel, bluefish, and the 
sea herring have been reduced essentially, if at all, in numbers, the stock 
of these fishes being from year to year about the same, and an apparent 
diminution in one region being balanced by a greater supply in another. 

In previous pages of this article, in illustrating another subject, I 
have referred to the diference in the numbers of shad and herring in 
the Potomac at the present time and in the past, an experience which 
is shared to a greater or less extent by all the rivers of the Atlantic 
coast. Many streams which formerly furnished a vast quantity of 
food, within easy reach, have now become entirely unproductive, 
so that it is only by a combination of measures of artificial propaga- 
tion in the rivers and judicious legislative enactments that anything 
like the earlier experience can ever be again realized. 

The causes of this variation in abundance, so far as they can be de- 
tected, may be considered under two heads: first, the natural, or un- 
controllable ; and, second, the artificial, or those connected with the 
interference of man. Where the former alone are responsible there 
may be a hope of a return to original abundance; man’s influence acts 
persistently and with increasing effect throughout long continued years. 

There are two classes of natural causes of variation: first, those 
induced by physical conditions ; and, secondly, the dependence of the 
fish upon, or the relations of fishes to, their fellow-inhabitants of the 
sea. The action of man iseither direct or indirect. The direct agen- 
cies are those of overfishing and the pollution of the water. The indi- 

‘rect consist of the obstructions to the movements of the fish, the dis- 

turbance of the balance of nature, by unduly fostering or destroying 
certain classes of animals, and by breaking up the schools of fishes 
during a critical period, and preventing their spawning. 

We havealready considered under the heads of migrations and move- 
ments of fishes the subject of variations in abundance, depending upon 
migration, or change of place, where, although the fish may be scarce in 
one locality, they are proportionally more abundant in another, the 
actual number in the sea remaining the same. At present we are con- 
sidering the subject of diminution in actual number of: fish. It will 
be more convenient to consider this subject of variations in the abun- 
dance of marine fishes under ‘the next head, of dangers and fatalities, 
where I propose to go into more details. 
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E.—-THEIR DANGERS AND FATALITIES. 


A general account of the fisheries of the North Atlantic coast of the 


United States is not to be completed without some mention of the 


4 


agencies by which they are affected and reduced in abundance other — 


than as the result of age. The variety of such influences is very great; 
‘perhaps more than in the ease of the terrestrial vertebrates, and com- 
parable only to the affections and influences upon insects, which, like 
the fishes, occur in overwhelming abundance at one time to be more 
than decimated at another. 

We may consider the subject of the dangers and fatalities under 
three heads: first, those brought about by their fellow-inhabitants of 
the sea; second, by man ; and, third, by natural or physical causes and 
changes. 


1. FROM OTHER FORMS OF MARINE LIFE. 


The injuries caused by their fellow-inhabitants are twofold in their ac- 
tion: first, upon the eggs and embryonic fish, and second, upon the more 
fully grown fish. The destruction of the eggs of fishes is something 
truly enormous, the percentage of the yieid of even the youngest fish 
from a given number of eggs being extremely small. It has been eal- 
culated, in the case of the salmon or shad, that not five eggs out of one 
thousand produce young fish, able to commence feeding, all the rest 
being destroyed in one way or ancther. . It is quite likely that even this 
ratio is too large. A part of this loss of eggs is due, however, to im- 
perfect fertilization, and it is here that artificial propagation has the 
advantage in securing the contact of the milt with all the ripe eggs, 
leaving an insignificant fraction not fertilized. Probably not half, and 
sometimes even much less than half, the eggs discharged experience the 
same fortune in natural spawning. It would seem as if the immense 

disproportion of eggs to the resulting fish was an intentional provision 
in nature, to furnish food to the small inhabitants of the sea, especially 
to the young fish themselves, of various species, no other bait being so at- 
tractive to fish, even to those that have just laid thé very eggs used for 
this purpose. The size of the eggs varies very greatly with the species, 
as will be seen in a subsequent chapter, some being adapted to the 
smallest mouth, others requiring one of considerable capacity to take 
themin. There is almost no season of the year when fish eggs cannot be 
found in the water, either floating free or else adherent to some object, 
and the work of devouring them is carried on continually. Of course 
it is only the smaller fishes that pick up the small eggs ; but the former, 
in turn, contribute to some of larger size, and those to larger again, 
until finally, in the sequence, the largest inhabitants of the sea obtain 
their proper food. 

It is among the aquatic mammals that we find the most powerful de- 

stroyers of fish, these requiring a much larger amount in proportion 
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to sustain life, as they feed not merely for subsistence but for material 
to keep up the animal heat. 

The cetaceans of various species are, of course, the most destructive 
by their much greater bulk, the larger of the porpoises being most no- 
table in this respect. It is not unfrequently with feelings of satisfaction 
that the human spectator observes schools of bluefish that have de- 
voured and driven on shore schools of mackerel and menhaden, them- 
selves attacked and subjected to a similar treatment by troops of por- 
poises, forming a line outside of them and devouring them with ex- 
traordinary rapidity, frequently forcing them on the beach in large 
numbers. Whales, too, take their part in this conflict, but probably con- 
fine themselves to smaller fishes, especially the herring, and possibly 
mackerel, capelin, or other species, of which large numbers, while 
schooling can be taken at a gulp. 

The method of feeding of the whale is, of course, only appreciable 
when the operation is conducted at the surface. Here they may be 
often seen (the finback whales especially), with the mouth wide open 
and swimming with great velocity against large bodies of herring and 
floating invertebrates, such as pteropods, jelly-fishes, &c. The greater 
the development of whalebone in the mouth, the less do the whales ap- 
parently feed on fish and the more on invertebrates. The finback is 
characterized by the small amount of whalebone. To what extent the 
sperm whale, which is essentially a large porpoise, feeds upon fish is not 
known; its principal food, however, is believed to be the giant cuttle- 
fish, which inhabits the depths of the ocean, with the largest of which 
it appears able to cope. It is very seldom that a sperm whale is cap- 
tured without having in its stomach some fragments of this large ceph- 
alopod, the beaks being almost always found in their intestines and 
excrement. .Ambergris almost always contains such remains. 

Seals come next to the cetaceans in voracity and destructiveness, and 
occupy only a second place, in view of their more limited distribution 
and their confinement to a certain proximity to the land. The numbers 
of fishes, especially of the Gadida, doubtless also of salmon, devoured 
by the seals in the North Atlantic must be something almost beyond 
calculation, and the destruction on the part of the much larger seals, 
sea-lions, fur-seals, &e., of the Pacific is probably still greater. 

How far the walrus is a destroyer of fish I am unable to say, although 
itis generally believed to depend, to a considerable extent at least, upon 
mollusca for food. 

Otters are also worthy of mention in this connection, the sea-otter of 
the Pacific Ocean being very destructive in proportion to its size and 
numbers. The common otter also devours large numbers of fish in 
fresh water, levying tribute on many a fine salmon, shad, and other va!- 
uable fish. 

Although at first sight we may not be inclined to attach much im- 
portance to birds as destroyers of fish, yet it is found that they repre- 
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sent by no means an insignificant factor in the casualties of the class. — 
Every fish-culturist is painfully aware of the destruction of his trout, — 


carp, or other fresh-water species by herons and kingfishers. The fish- 
hawks take their toll in the rivers and lakes, perhaps more rarely in the 
sea; but it is among aquatic birds, especially the gulls, the Pelecanide 
(including cormorants, pelicats, gannets, We.), the Alcida, or auks, and 
some of the ducks that we find the most active oceanic enemies of the 
finny tribe. In many parts of the ocean the number of birds belong- 
ing to these groups is enormous, and even supposing that each bird de- 
yours daily only half, or even a quarter, of its weight (a by no means 
difficult feat), the amount of destructiveness is something quite appall- 
ing. It has been estimated that the gannets alone, on the coast of 
Scotland, devour more herring than are taken by man, their voracity, 
like that of the cormorant, being very marked. The gulls are less de- 
structive, as they must confine themselves more particularly to the 
smaller fish which come to the surface, either spontaneously or as driven 
by predaceous fishes. 

The reptiles probably contribute but little to the mortality among 
fishes in the open sea; but in lagoons and along the shores of islands, 
especially in brackish water, as well as in fresh, they play their part in 
the economy of nature. Itis especially among the crocodiles, alligators, 
and caymans that this destructiveness is seen. The sea-snakes of the 
tropics and sub-tropies in all probability consume large numbers of 
fishes of such size as can be readily swallowed entirely. In fresh waters 
the various species of water-snakes also consume a considerable number. 
Some species of turtle are very destructive to fish, although it is more 
particularly in fresh water where such forms as the snapping-turtle of 
North America play well their part. The sea-turtles are said to be veg- 
etable feeders rather than animal, seeking the eel-grass, algze, and other 
plants. Probably, however, they do not disdain an occasional fish. 

Frogs are also very destructive to fish in fresh water, and require a 
careful looking after by the fish-eulturist. The salamanders are too di- 
minutive to devour large fish, but probably consume eggs and young 
on a large scale. The Menobranchus, or large salamander, in the Great 
Lakes, is said to commit great havoe on the whitefish spawning-grounds, 
gorging itself on the eggs, and by the aggregate of their numbers largely 
reducing the crop of young fish. 

The destruction of fish in the sea, as might naturally be expected, 
is greatest from fellow-fishes, the smallest being consumed by those a 
little larger, these again falling victims to the still more powerful, and 
so on until we reach such forms as the swordfish, the tunny, the largest 
sharks, &c., which apparently at least, when fully grown, are free from 
danger from their own kind. Here, however, there come in as antag- 
onists and destroyers the larger cetaceans; possibly the giant cuttle- 


fish, and man; although such insidious enemies as the lamprey, the 


myxine, or hag, the pug-nosed eel, and other parasitic fish may even 
cause the very largest to succumb. 
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In most eases the fish is destroyed by being taken in at a gulp, by one 
of its fellows larger than itself, although there are certain forms, such 
as the Chiasmodes, the Saccopharynx, &c., which, in the possession of 
very wide jaws and a capacious stomach sac, can take in entire and 
digest fishes of twice their own size. Specimens illustrating this are 
to be found in the National Museum. In many cases, as with the 
sharks, bluefish, &c., the victim is lacerated, either torn or bitten in 
two. Fish like the sand-lance (Ammodytes), when swallowed alive, often 
burrow through the stomach and produce death. It is not uncommon 
for codfish to be taken with the sand-lance in the abdominal cavity, en- 
eysted and mummified, several specimens of these having been ob- 
tained by Captain Atwood, of Provincetown. The lampreys and myx- 
ines, already mentioned as des troying the very large fish, frequently do 
this still more extensively on the smaller ones. The so-called pug; 
nosed eel of the Gloucester fishermen (Simenchelys parasiticus) is not 
unfrequently found nestling along the backbone of the halibut and cod 
where they seem to have the power of ‘abiding for some time without 
actually causing death. The eel is another of the fishes that destroy 
life in an unusual way. It is especially noteworthy in connection with 
gilling for shad, in view of its habit of fastening upon a ripe female, 
when meshed, and penetrating the abdominal cavity and devouring the- 
eggs in its progress. It is a very common experience for the gillers to 
find perfectly sound, plump shad, taken in the net, with one and some- 
times two or three eels inthe abdomen, their destruction having been 
effected within a period of a few minutes. 

It may safely be said that of oceanic fish more or less predaceous, 
there are many forms that live on vegetable substances while young, 
but for the most part changing to a carnivorous habit when old. How 
many species confine themselves exclusively to fish it is impossible to 
say, as a careful examination of the stomachs of most forms shows at 
least the occasional presence of crabs, worms, radiates, &ec. 

I have already referred to the subject of the rapacity of fish, ander 
the heads of migrations and movements, and variations in abundance, 
&e. I would here simply call to mind the ravages of the bluefish in its 
attacks upon the mackerel, menhaden, and other species. Great as are 
these ravages, however, they are probably nothing in comparison with 
those of different species of the sharks. These, by their enormous size 
and immense abundance, must, of all oceanic forms, be the most destruc- 
tive of fish life and constitute the largest factor in the element of mu- 
tual injury. Neither is it the largest of the sharks that are the most 
dangerous. The smaller forms, which come in large schools, migrating 
with the season, are most effectual in their agency. Every fisherman 
on the New England coast is familiar with the so-called dogfish (Acan- 
thias americanus), a species which rarely exceeds 38 feet in length, 
but which frequently comes in on the fishing-grounds in countless num- 

S. Mis. 90-——5 
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bers and renders the fishermawn’s life a burden by the destruction of his 
bait and the disturbance of the fish. 

Holdsworth (Deep-Sea Fishing) tefers to the finding of twelve full- 
sized herring in the stomach of a pollock, and from thirty to thirty-five 
sin the stomach of acodfish. 1 have taken forty-seven scup of quite con- 
siderable size from the belly of a bluefish of about 5 pounds weight. 
Instances of this kind could be readily multiplied. 

To what extent fishes are destroyed by invertebrates it is difficult to 
decide, although probably this agency is one of considerable moment. 
Many species are infested with entozoa or intestinal worms, which find 
a lodgment in the brain, in the muscles, or the viscera, and which must 
necessarily involve more or less of mortality. Others have external 
parasites adherent to them, consisting in larger part of crustaceans of 
greatly modified shapes. The free-swimming crustacea, as lobsters, 
crabs, &¢c., undoubtedly kill great quantities of fish. Theiroffice seems 
to be more particularly that of scavengers to destroy the weakly or dead 
individuals. Certain of the jelly-fishes are known to feed on small 
fishes. It is quite probable that the squids and cuttle-fish live mainly 
upon fish. Enormous numbers of squids are found at certain times 
in certain waters, and represent undoubtedly great destruction among 
fishes. Many illustrations of this relationship could be multiplied, but 
the subject need not be continued, as I merely wish to show the gen- 
eral relationships. 

How far fishes are affected by epidemics or other diseases it is diffi- 
cult to say, although there are many instances on record in which this 
condition is assigned as the cause of their disappearance. It is said 
that the bluefish off the coast of New England were all exterminated 
by some disease shortly after the middle of the last century, their car- 
casses being found floating in enormous masses over the sea. What- 
ever may have been the cause of their absence it is very certain that the 
bluefish was not known again until about 1820, when they made their 
appearance gradually, of small size, but for many years in nothing like 
their original abundance. It is said that they were often known of 
such magnitude in the last century that fifteen would fill a barrel, rep- 
resenting a weight of 200 pounds when cleaned and dressed. Compar- 
atively few such fish are now taken in Vineyard Sound. 

Of late years there have been seasons, especially in the summer and 
autumn, when fish in the Gulf of Mexico have been found dead in im- 
mense numbers. The cause of this has not been ascertained, some as: 
cribing it to actual disease, others considering it the result of some 
poisonous infusion or exhalations in the water. 


9. THE INFLUENCE OF MAN. 


A very large element in the aggregate of destruction of fishes by the 
agency of other animals is furnished by the fishing and fisheries, man 
deriving, in all parts of the world, especially near the sea-shore, a large 
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part of his food from the sea, and drawing upon it for supplying dis-, 
tant localities, or laying up stores for seasons when fish could not be 
readily obtained. These fisheries in the northern hemisphere are par- 
ticularly extensive, a large portion of the population of both shores of 
the Atlantic finding extended employment in this vocation. The her- 
ring fisheries of Scandinavia, Holland, and Great Britain, and in less 
degree of British America and New England, the fisheries for cod and 
other Gadide in the entire North Atiantic, the capture of halibut, salmon, 
&e., are all included in this list. In the North Pacific Ocean the sal- 
mon and cod represent for the most part this industry. In the warmer 
countries of the world, although fish are perhaps absolutely as abun- 
dant as in the north, they can be used only for daily consumption, it 
being found almost impossible to salt or dry them for future use; and 
hence the anomaly of vast importation of cod, herring, and other salted 
and dried fish into Cuba, the West Indies, and South America, when 
these regions can show much better food-fish in countless abundance. 
Great, however, as is the destruction of fishes by man in his various 


. fisheries, it can easily be shown that it constitutes a very insignificant 


portion of the slaughter, when compared with what is effected by fishes 
themselves, and it may safely be said that the total of the fisheries of 
the North Atlantic and Pacific for the year does not equal the destrue- 


tion, possibly in a single hour, by other causes. 


We are apt to ascribe a very undue influence to human agencies in af- 
fectivg the supply of fish by positive diminution or by direct extermina- 
tion. That man does influence the supply to some extent may readily 
be conceded, especially in the case of the anadromous fish. The obstruc- 
tions of rivers by dams are among the most important. The other 
agencies of poisoning the water by refuse from factories have little 
weight excepting in rivers, scarcely attaching to bays and shores. It is 
even a question whether, in some instances, man does really increase 
the food supply by the destruction of certain forms that are predaceous. 
Reference has already been made to the great problem whether the pur- 
suit of the bluefish by the Gloucester fishermen on the eastern coast of 
the United States is attended by a further increase of the fish on which 
it especially preys, such as the menhaden, scup, weakfish, &c., and 
whether every shark and every porpoise killed by man also gives a new 
lease of life to a great number of fishes. 

A movement now (1877) on foot promises to add another to the illus- 
trations of man’s indirect influence upon the fisheries in the disturbance 
of the balance of power. It has. been ascertained that by treating fish 
with bisulphide of carbon or benzine the oil can be extracted much 
more easily than by the ordinary process, leaving, indeed, a residuum 
in the form of a dry powder. It is claimed that the by-product of oil is 
about 80 per cent. more than by the kettle or presses, and the dried 
scrap instead of yielding 10.5 per cent. of ammonia produces 14. 

A building is now being erected at Wood’s Holl (85 feet by 40, and 
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_ 34 feet high) to practice the process, which will be in operation before 


the close of 1877, with the special object of making artificial fish-flour 


and dried powders for fertilizing purposes. In this process they expect 
to work up a great number of refuse fish, which they promise to pur- 
chase at the same price as menhaden and in the following order of prefer- 
ence: Bluefish, porpoises, sharks, dogfish, menhaden, and skates. They 
propose to work up twenty tons of fish each day, and to employ from one 
to three steamers to cruise for these supplies, extending from Block Isl- 
and to the coast of Maine, touching all intermediate points. 

The extent of destruction to fish caused by the porpoises, skates, and 
dogfish is well known, and should the anticipated manipulation of forty 
thousand pounds of refuse fish per day be accomplished, or say twelve 
millions per year (counting three hundred days to the year, and allow- 
ing ten millions of pounds for the destructive kinds), we shall have an 
enormous withdrawal of predatory fish from the scene of action. This 
aggregate might be considered as equivalent in destroying capacity to 
two millions of bluefish at five pounds each; and an estimate of the 


amount of fish that would be devoured by such a body has been given - 


in my first report. If the success anticipated for this venture be real- 
ized, it is probable that other establishments of a similar kind will be 
started, constituting a still greater relaxation of the exhaustion of the 


yield of fish. A few years of such fishing should present a marked in-’ 


fluence upon the supply of edible fishes along the middle and northern 
coast of the United States. 


do. NATURAL CAUSES OR CHANGES. 


Fish as a class are quite subject to fatalities arising from natural 
causes, and which sometimes: operate on a very large seale. Among 
these, volcanic eruptions are not the least momentous. It very fre- 
quently happens that such phenomena from volcanoes near to or in the 
sea are accompanied by discharges of boiling water or of poisonous 
gases, which contaminate the waters and cause great distruction to 
animal life therein. Many cases of this character are on record as in- 
cidents in the history of voleanic discharges. Not unfrequently mud 
is thrown out in vast masses, which fills lakes and streams, or invades 
the edges of the ocean with disastrous consequences to life. Violent 
storms and hurricanes are also to be considered in this connection, fish 
being not unfrequently blown on the shores or taken up bodily and ear- 
ried to a great distance inland. Sudden changes by winds and currents 
of the sea bottom not unfrequently cut off portions of the sea occupied 
by large bodies of fish, which, unable to get back to proper physical 
surroundings, soon perish. Very often, too, this action of the winds 
and waves renders the waters very turbid and unfit for animal life in 
the sea, which is consequently speedily destroyed. Of this, striking 
illustrations will be given in a succeeding chapter. 


é 
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An excessive change of temperature, whether the change be to ex- 
treme heat or extreme cold, constitutes an important member of the 
agencies injurious to fishes. The latter phase, however, is the more dan-_ 
gerous, as while the fishes that belong to thecolder waters of the ocean 
are but seldom exposed to an unnatural degree of heat, those of the 
South Atlantic and the Gulf Coast of the United States are frequently 
killed at once by a severe turn of cold weather, hundreds of tons of 
fish frequently perishing within a limited district. This is quite a com- 
“mon accompaniment iu the fall and winter of the severe northers on 
the Texas coast. Similar cases of death by cold or freezing are often 
observed on the shores of the New England and Middle States, although 
usually not so marked in their presentation. It is, however, quite com- 
mon to find in early winter numbers of scup, tautog, sea bass, and other 
species in a drying condition on the beach. 

Fish killed by cold.—I find among some manuscript notes communi- 
cated to me by J. Carson Brevoort, esq., that in 1849 many fish were 
killed in Massachusetts by the cold, 60,000 pounds of striped bass hav- 
ing been taken from Polk pound, and 120,000 pounds from Newton 
pound, Martha’s Vineyard, and sent to the New York market. He also 
records that on the 50th of September, 1844, the shores of Jamaica pond 
were covered with young pompanos, from L$ to 5 inches in length, sup- 
posed to have been killed by the cold. 

Dr. H. C. Yarrow reports that in the winter of 1870-1871, in the lat- 
ter part of December, great numbers of drum, flounders, small mullet, 
trout, and spots were frozen at New River (a prolific fishing ground), 45 
miles from Fort Macon. The trout, mullet, and flounders were piled on 
the shore knee high, and were carted all over the country as manure, 
selling at $1 per barrel. 

The same thing happened a year or two later: Thousands of fish have 
been frozen at the same place. Almost every winter during the last 
ten years more or less of the food-fishes have been destroyed by cold. 

In addition to the destruction of fish in large numbers by sudden 
chilling of the water, such as frequently takes place in the Gulf of 
Mexico and the eastern coast of Florida after a severe norther, many 
are killed by the action of anchor-ice. Thus, in the vicinity of Wood’s 
Holl, Mass., young herring and other fish are often found in the winter 
time floating in vast numbers, and also imbedded in the ice which forms 
at the bottom and floats to the top. 

OTHER FATALITIES.—A further exampie of the method by which 
large numbers of fishes and other inhabitants of the waters may have 
been destroyed simultaneously is given by Mr. Henry O. Forbes, of 
Aberdeen, Scotland, in his account of a visit to the Cocos or Keeling 
Islands in 1884. In this region, immediately after a cyclone, which oc- 
curred January 28, 1876, the water on one side of an adjacent lagoon 
was observed to be rising from a considerable depth and of a black- 
ened color. It continued to flow for about fourteen days, had an inky 
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hue, and its smell was “like that of rotten eggs.” This was diffused 
gradually around the lagoon, and passed into the ocean; and within 
twenty-four hours every fish, coral, and mollusk in the part impregnated 
with this discoloring substance died. So great was the number of fish 
thrown on the beach that it took three weeks of hard work to bury them 
in a vast trench dug in the sand. 

It is supposed that this water was impregnated with hydro-sulphurie 
or carbonic acid. The statement is made that the corals and shells 
were deeply corroded, the corals, especially, being in many places worn 
down tothe solid base. For along time aiter the catastrophe there 
were no signs of life in the lagoon. 

Precisely to what cause we are to ascribe the destruction of fish in 
the summer season, in the Gulf of Mexico, it is impossible to say. Here, 
without any apparent reason because of change of temperature or other 
physical condition, for a period of weeks together, myriads of fish, of all 
species, are found dying or dead, so much so that they drift ashore in 
vast numbers, threatening to create a pestilence. It appears that the 
cause, whatever it be, is disseminated in thé water, as smacks loaded 
with living fish in their wells, intended for the markets of Key West, 
Cuba, or the north, when entering certain zones experience the loss of 
their entire cargo. It is possible that the fatality is caused by some 
algous or tungous plant, which exercises a deleterous effect upon animal 
life. The statement that the zones of dangerous water are differently 
colored from the main body, wouid strengthen this impression. One 
explanation is that the water from the Everglades, pouring intothe Gulf, 
in some way exercises a deleterious influence. 

As a general rule, of the fishes which perish from one of these causes 
or another, no matter how great the mass, it floats at the surface of the 
sea until decomposed and wasted, leaving but little in the way of defi- 
nite remains. ; 

In regard to the agency of physical causes in destroying immense 
numbers of fish simultaneously, under circumstances to involve their 
being imbedded and their skeletons thereby preserved, numerous illus- 
trations can be adduced in modern times, as we have already shown. 
The eruptions of volcanoes along the sea-coast frequently discharge 
immense bodies of acid or heated waters into the sea that poison every- 
thing around them, the fish being imbedded in the mineral matter 
which accompanies the discharge, or covered up by the ordinary 
tides, or by the extraordinary currents produced by the same out- 
break. . 

Another very frequent and important natural source of destruction 
to which we have just referred is in the sudden cooling of tropical wa- 
ters by the “‘northers.” These are frequently observed in the Gulf of 
Mexico, where, in the winter especially, the waters are frequently 
changed abruptly and to a very marked degree by the persistent blow- 
ing of an intensely cold and long continued wind from thenorth. This 
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m the regions west of the Gulf is usually accompanied by blinding 
snow and involves the destruction of man and beast; and on the sea- 
coast millions of fish of all kinds frequenting the shallower waters are 
killed. Not unfrequently these are blown ashore in great heaps, pois- 
oning the atmosphere and sometimes constituting by their decomposi- 
tion the alleged cause of the yellow fever and other serious diseases. 

The most plausible explanation of the phenomena of the occurrence 
of fossil fishes in enormous numbers is suggested by Dr. A. Leith Ad- 
ams, of the Brtish army,* as the result of personal observation in 
New Brunswick. The occurrence took place at a small creek, called 
Anderson’s Cove, a short distance to the east of the Magaguadavic 
River, which empties into the northwestern part of Passamaquoddy 
Bay, not very far from the town of Saint Andrews and from Saint 
Stephen. This cove is a lagoon of about 1,500 feet in circumference, 
into which a small stream enters and communicates with the sea, at 
high tide only, by a narrow channel. But in the vehement rush of the 
Bay of Fundy tides the water enters this lagoon with great force and 
stirs up the mud into a paste, which runs off slowly, at low tide. The 
incoming stream continually brings down a fresh supply of mud and 
slime. 

On the 24th of September, 1867, a very heavy gale from the west 
blew directly into Anderson’s Cove, disturbing the mud to an unusual 
degree. The same storm brought into the cove immense numbers of 
young herring, about six inches in length, with a few other fish, as 
mackerel and flounders. These, after the storm, were found washed up 
on the beach in great numbers, while the mud, which by this time had 
settled, was completely filled with them. “he bottom of the lagoon 
was covered with a layer several feet in depth, the total amount of de- 
struction being almost fearful to contemplate. 

There is no reason to doubt that similar conditions, in earlier times, 
have given rise to some of the fossil deposits referred to. 

Another of the natural causes of the destruction of fish is found in 
the numbers of certain fishes which are stranded when seeking the shal- 
low waters for the purpose of depositing theirspawn. Of these the cape- 
lin of Newfoundland and Gulf of Saint Lawrence is a notable instance, 
as it comes in close to the edge of the water in enormous numbers to 
deposit its eggs. Here the pressure of the continually succeeding 
schools is such as to foree the fish in a body on the beach, this action 
being sometimes aided by high winds or heavy waves. Windrows of the 
fish are to be found on the beach, which are in large part carried away 
and used as manure on the fields. Many of these, of course, would 
become imbedded in the sand and mud, and constitute material for the 
investigation of the future geologist. It is in all probability to these 
circumstances that we owe the occurrence of the capelin as a Tertiary 


*Field and Fgrest Rambles, or Notes and Observations in the Natural History of 
Eastern Canada. London. Henry S. King,1873. p. 264. 
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fossil of the valley of the Saint Lawrence and of certain portions of 
Northern Europe. . 

The occurrence of fossil fish in immense numbers in certain geologi- 
cal formations has been a subject of much interest to the geologist and 


naturalist, and many hypotheses have been promulgated in explanation 


thereof. It is not at all probable that the ordinary casualties happen- 
ing to fish would produce anything like the phenomena in question. 
Itis believed that very few fish die of old age, the incidents of life in 
the sea being such that whenever any animal loses the ability to care 
for itself some enemy is ready to devour it. The accumulations referred 
to, found at Monte Bolea in Sicily, in Syria, in many parts of the 
United States, and elsewhere, probably result either from some mys- 
terious disease attacking the fish in large bodies, or from some physical 
cause. There is but little evidence to prove the existence of serious 
epidemics among fish in the sea, although such an occurrence is not at 
all improbable. Even here, however, it is likely that there would be 
enough scavengers to devour the dead and dying almost as rapidly as 
they succumbed to the baleful influence. 

One of the methods by which fish are destroyed in great quantities, 
and yet kept in a condition favoring their ultimate preservation, as in 
rock strata, consists in the sweeping of large schools, during storms, 
into low, shallow basins at the edge of the sea, where, of course, death 
will very soonensue. The gradual concentration, however, of the water 
by subsequent evaporation, answers the purpose of a slow and careful 
salting of the fish, so that for a considerable time after the basin is 
dry the fish remain in a good state of preservation. If, as is probably 
often the case, sand and mud are swept in with the fish, and this is 
repeated at short intervals, a succession of strata with skeletons of 
fish and other marine objects may result. 

A case of this kind has been mentioned to me by Lieut. Z. L. Tanner, 
U.S. N., who noted the phenomena during the cruise of the United 
States steamer Narragansett in 1872, at Christmas Island. The surface 
of the shallow basin inside of the beach was occupied by many hun- 
dreds and even thousands of fish, varying in length from a few inches 
to three or four feet, and preserved in perfectly good condition, the thor- 

Oughly cured flesh being, however, too strongly salted to be palatable. 


I'.—THE NATURAL FOOD OF SEA FISH. 


The vegetable kingdom at sea, as well as on land, constitutes the 
starting point of all animal life, and whatever may be the extent to 
which animals devour their fellows, whether as adults, embryos, or eggs, 
there is no doubt that without the presence of nian in some form or 
other and their assimilation, the existence of animal lifein the sea would 
be an impossibility. It is less easy, however, in the water than on the 
land to see the connection between the two kingdoms in this respect, 
espegially as the most important element of the vegetable division is in 
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the extremely minute and more or less microscopic form of diatoms, 
These, however, swarm in “ll portions of the ocean and extend into its 
uttermost ramifications, occurring at depths of three or four thousand 
fathoms, or at the surface, and equally abundant in the middle of the 
ocean as on its shores. 

There appears to be an immense variety of the lower order of animals, 
whose special function it is to assimilate these minute alge and convert 
them into animal matter. These, in turn, are devoured by animals of a 
higher organization or of larger dimensions, althouyh still microscopic; 
and after a time, by a succession of such transformations, the matter 
becomes a portion of the organism of the larger mollusks, crustaceans, 
radiates, worms, or vertebrates. 

The larger plant-growths in the sea also have similar relationships, 
the so-called sea-weeds, sea-mosses, kelp, &e., furnishing arich variety 
of food. Various mollusks and crustaceans devour both the living sea- 
weed and the dead with avidity. The Nereis and others among the 
worms, too, will consume decaying vegetable matter. 

The great sea-turtles are also believed to depend very largely upon 
sea-weeds for food, and the manatee or sea-cow of tropical and sub-trop- 
ical regions also feeds upon sea-weeds and other submerged marine veg- 
etables. 

There are comparatively few fishes within our knowledge that cer- 
tainly eat sea-weed as a portion of their food, although it is said that 
the stomach of the striped bass frequently contains such quantities of 
ulva and other succulent vegetation as to render it almost certain that 
it must have taken it as an article of food. Not unfrequently the vege- 
table contents of the stomachs of certain fishes may have been taken 
in accidentally in connéction with some shrimp or mollusk which was 
resting upon it at the time of capture. 

Of the higher order of plants very few species are known in the ocean 
(indeed the Zostera or eel-grass is said to be the only form), but immense 
quantities of the trunks of trees, &c., are constantly carried into the 
sea from the rivers, and are very speedily attacked by animals specially 
appointed for the purpose, the most familiar being the teredo or ship- 
worm, and sometimes certain shrimps or crustaceans, the best known of 
which on our coast are species of Limnoria and Chelura. These very soon 
perform their part in honeycombing and reducing to minute fragments 
_ vegetable matter of whatever magnitude, and the fragments, after being 
made too small to serve as burrows, become in this finally divided state 
food for other marine objects, 

The echini, so abundant on our coast, and especially in the northern 
waters, are quite omnivorous in their habits and consume both animal 
and vegetable substances, and are apparently especialy adapted for 
those of harder texture. They devour greedily the soft portions as well 
as the bones of fishes and possibly of other vertebrates, and have been 
known to eat off the bark from the stakes used in constructing the 
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weirs for herring at Grand Manan. JT astening on the exterior, they eat 
off the bark in circular spots. : 

There is, therefore, no difficulty whatever in establishing the exist- 
ence of vegetable matter in the sea in sufficient quantity to serve as the 
basis for the stupendous mass of animal food derived from it. 

Starting thus from the vegetable kingdom the chain of succession 
of animal life furnishes in one or other of its links food to all the ani- 
mals of the sea, in the process of such assimilation enormous numbers 
of distinct organisms being consumed for the support of a single indi- 
vidual. Nor is there any definite ratio between the size of the food 
used and that of the animal raised upon it, since the baleen or bone 
whales are believed to live almost entirely upon shrimps, floating mol- 
lusks, and upon the smaller fish whenever they can be obtained in suf- 
ficiently large schools. it is well known that herring are devoured in 
multitudes by whales, such as the finback, &e. 

Sixty thousand copepods (Temora longicornis), by actuai count, have 
been taken from the stomach of a single herring, while many thousands 
of herring have been taken from the similiar receptacle of the whale, 
which shows that this miscroscopic shrimp may be regarded as one chief 
source of the subsistence of the whale—another case of the relation 
between the infinitely small and the infinitely great. 

Some fishes are believed to feed very largely upon the organic mud 
of the sea-bottom, this of course being rich in some of the smaller forms 
of animals and the diatoms. The examination of stomachs of large 
numbers of the common menhaden, by Professor Verrill, revealed no 
other substances than the mud in question ; the fish being provided with 
very thick, muscular walls to its stomach, a so-called gizzard, for the 
special purpose of utilizing it. The Dorosoma, or gizzard shad, of the 
rivers of the Atlantic coast, has also a similar provision. 

A favorite implement of the naturalist is that called the towing-net. 
This is simply a bag of gauze, the mouth of which is held open by a 
ring or brass frame, which is towed behind a boat or vessel so as to take 
a skimming of the surface of the water. This can never be used in any 
part of the ocean without very soon obtaining a greater or less number 
of the minute animal organisms, such as the adult shrimp, the larval 
stages of certain crabs, embryos of mussels and other mollusks, and 
small fishes. 

Around floating sea-weed in mid-ocean are always congregated great 
swarms of minute animals. The presence of whales, dolphins, albicores, 
and other species of animals in mid-ocean also proves the occurrence of 
food in vast quantities; as although all these species may not them- 
selves devour the lower order of animals, they yet feed upon fishes 
which do find their sustenance therein. 

It is not probable that any fish feed directly upon purely inorganic 
matter. It is through plants that mineral substances of any kind are in- 
troduced into the system, especially that which is required for the for- 
mation of bone. 


So a a 
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Except in the earlier stages of life, as already explained, the chief 
sustenance of fishes in the‘sea consists of animal matter, either dead or 
living. While some kinds of fish are believed never to feed upon any- 
thing but living animals, others are, to a very great extent, scavengers, 
being especially appointed to devour dead or decaying substances, such 
as offal or the so-called gurry, &c. The cyprinodonts of the coast are 
. particularly active inthis direction. Sharks also exercise the same func- 
tion in a very marked degree. ‘here are probably but few of the bot- 
tom fish that will disdain such substances, consuming living forms with 
the same readiness. In the business of clearing out refuse fish they are 
assisted largely by crustaceans, certain mollusks, echini, We. 

The living food of fishes may be divided into two sections: first, eggs 
and embryos; second, fishes and marine invertebrates of more mature 
and advanced ages. 

The earliest form in which the fish serves as food for its fellows in the 
Sea is in that of the egg, and it is for this reason that with the enormous 
fecundity of certain fish there is so little apparent increase in their 
schools. It may safely be assumed that only a small fraction of 1 per 
cent. of the total number of eggs laid by fishes ever develop embryo 
fish, by far the greater part being devoured in a very short time. The 
young fish, also, after birth, is for a certain time immature and to acon- 
siderable degree helpless and only able to take food for itself after the 
absorption of its yolk-bag and the accompanying development of its 
fins. Before it assumes the shape of the perfect fish and is able to care 
for itself, it becomes a prey to innumerable enemies; and if of the orig- 
inal deposit of eggs one fish becomes able to care for itself by feeding 
and hiding to every ten thousand eggs hatched, it may be considered a 
very satisfactory yield. The proportion, however, doubtless varies with 
the species. 

Under the rate of the fecundity of fishes will be found a table of the 
numbers of eggs laid by particular kinds of fishes, partly copied from 
Buekland and partly original, from which we understand that even 
with this percentage of loss there is still a margin left for the main- 
tenance of the species. 

Although the percentage of loss after the embryonic development of 
the fish is complete is less than before, there is still a very great drain 
upon the numbers of the species, there being at every step an enemy 
lurking in wait to devour. 

To the large fishes of course there comes a time of comparative 
immunity, when nothing but the rarer and mere powerful inhabitants 
of the sea can interfere. Even then, however, numbers of smaller ene- 
mies may combine together for the overthrow of the monsters that 
would be more than a match singly for any antagonist, and thus while 
fish of the known voracity of the cod, haddock, &c., may consume 
readily species of a smaller size, they have as their antagonists the 
sharks, the various porpoises, and other cetaceans, and the rarer 
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giants among the true fishes, such as the swordfish, the tunny or horse- _ 


mackerel, &c., which in turn have their antagonists as already men- 
tioned. 

The seals, too, devour the larger fish in great quantities; and in turn 
they are attacked by the cetaceans, such as the orca, or killer whales, and 
other kinds especially adapted for their destruction. Again, the whales 
are also antagonized by the killers and various species of swordfish ; 
and, indeed, possibly with the exception of the sperm whale, there is no 
animal in the sea but what has its foe. Man, however, presents him- 
self as the enemy and antagonist of all the species, and is provided with 
means for their capture. 

We have already referred to the abundance of vegetable matter in the 
sea, and to the possibility of supplying it in sufficient quantity to serve 
as the basis of marine animal life, and the marine zoologist will have no 
difficulty in understanding how the countless numbers of fish in the 
ocean obtain their food, in view of the myriads of crustacea, of mollusks, 
of worms, &c., which inhabit the waters. 

It is not the species that remain in or near the bottom that are of the 
most importance, but the free swimming and floating forms that are 
most extensively and readily devoured. While at no time does the 
apparatus of the zoologist fail to reveal the presence of animal life, 
even though of microscopic dimensions, at times this manifests itself in 
bodies, the masses of which almost stagger the imagination, the sea for 
hundreds of miles in extent being an animated mush, what with shrimps 
and other crustaceans, salpze, and larve of mollusks, worms, &e., a 
pucketful of water taken indiscriminately over the entire area seems 
filled with animal life. Norare these organisms confined to the surface, 
the evidence of the beam-trawl and the dredge revealing its existence 
in equal quantities below. Various species of minute crustacea are not 
unfrequently thrown in masses on the beach, so as to constitute wind. 
rows of many miles in extent, this of course being but a small percent- 
age of what is left behind. Where these smaller animals are aggre- 
gated in unusual numbers are generally to be found great schools of 
mackerel, herring, whales, and other animals pursuing them, as though 
certain definite instincts of migration influence them, or they are driven 
in their season in a definite direction. Schools of fish follow, which are 
thus brought more nearly to the nets of the fishermen. Indeed, generally 
the movements of the fish are directed by the instinct of reproduction, 
in which they aim at finding a suitable locality for the deposit of their 
spawn, or in search of food, which they either follow or travel to meet. 

Among the inhabitants of the deep sea which serve as food for the 
larger fishes and cetaceans are probably various forms of the cephalo- 
pods or euttle-fish, of which the stomach otf the sperm whale frequently 
contains large masses, proving their occurrence of dimensions far be- 
yond those of which actual critical observation has yet been made. It 
will, therefore, be readily understood, from what has already been 
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stated, that life in the sea is a perpetual contest, and that the problem 
of the survival of the fittest is there worked out to its extremest con- 
clusion. As already shown, no form, however powerful, is free from 
danger of attack, the giant whale or the enormous kraken being equally 
liable. Of course many of these species when in fullest vigor can pro- 
tect themselves by superior fleetness or strength, but with increasing 
years and infirmities they too must succumb. In this we see the wise 
provision of nature in securing the perfection of animal existence by 
providing for the reduction in the excessive abundance of certain forms 
of animal life and in the removal from the sea of such as are not pos- 
sessed of the highest bodily vigor. 

Much outery is made not unfrequently as to the wastefulness of dif- 
ferent modes of fishing, and legislation is invoked to protect fish, on the 
ground that the stock will become reduced and the business of the fish- 
ermen destroyed. When, however, we fully appreciate the enormous 
fecundity of marine animals and the immense mass: of life that exists 
in the sea, we can readily understand that the destructiveness of what 
we are inclined to protect as food-fishes constitutes but a small fraction 
of the whole. Several calculations have been made by various persons 
in this regard. Thus, Professor Huxley, in considering the question of 
the destruction by the herring and cod fisheries on the British coast, 
calculated that the cod and ling alone actually caught in British waters 
would, if left undisturbed, have destroyed many more herring than the 
entire catch by the fishermen, who numbered 15,000 in 1872. Nearly a 
million barrels were cured, to say nothing of the vast numbers used fresh 
and for other purposes. 

In the first volume of the Reports of the United States Fish Commis- 
sion, I endeavor to estimate the amount of food devoured by a single 
species, the bluefish, which occurs in such overwhelming numbers on 
our coast. Here, taking 1,000,000 fish as the annual consumption in 
the New York market, and assuming the total number of these fish on 
our coast to be 1,000,000,000, of 5 pounds each, which may be regarded 
as an exceedingly moderate calculation, we may consider the amount 
of other fish that this body of marine wolves will consume. Allowing 
ten fish per day, which is a moderate estimate, the total destruction 
daily would be 10,000,000,000, which in the one hundred and twenty 
days of their abode on the eastern coast of the United States would 
give 1,200,000,000,000 of fish taken in this part of the season alone. It 
is not at all an extravagant presumption that each bluefish consumes 
half its own weight of food per diem; and we should therefore have 
a total destruction of 2,500,000,000 pounds daily, or 300,000,000,000 
pounds in the year. The food of the bluefish consists of menhaden, 
mackerel, herring, scup, and other species. 

It will also be remembered that while the bluefish prey upon other 
fishes of proportionate size, for every one weighing 5 pounds we may es- 
timate at least a hundred of a smaller size. These are equally voraci- 
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ous, destroying other fish in proportion, so that it will somewhat tax 
the human imagination to appreciate the total destructiveness of animal 
life, resulting from the action of this one species alone. 

Mr. Goode, in discussing the distribution and natural history statis- 
tics of the menhaden, attempts to make an estimate of the number of 
these fish devoured on the coast of New England in the summer months 
by bluefish and other species, and he comes to the conclusion that these 
may safely be given at three thousand millions of millions. In compar- 
ison with this the 750,000,000 captured by man during the same period 
sinks into utter insignificance. This calculation might be pursued to 
any extent; but I have presented enough ta show that the question of 
human agencies in the way of affecting or influencing the great ocean 
fisheries is scarcely worth considering. I by no means wish to be under- 
stood as deprecating any legislation in regard to the fisheries, especi- 
ally in respect to the spawning-grounds, as interference here, while not 
unnecéssarily diminishing the supply to any appreciable extent, may 
tend to prevent their coming on particular parts of the coast, and thus 
within the reach of fishermen of a special neighborhood. 

If it were in any way our duty to take measures for the prevention of 
the destruction of life in the sea, and of maintaining the yield of fish 
generally at its largest figure, we could accomplish it in no better way 
than by increasing the extent and magnitude of certain of our fisheries. 
Thus I have shown that there may be a saving of herring by the cap- 
ture of the cod and ling on the British coast. For every bluefish cap- 
tured in the waters of the United States many hundreds of other fish 
are left to enjoy their life, perhaps, however, in their turn to be the 
means of an increased destructiveness in another series of animals. The 
capture of whales gives a respite to the schools of mackerel and men- 
haden, while the destruction of the herring and menhaden relieves, 
though in an almost infinitesimal degree, the drain upon the crustaceans 
and the smaller fish. 

Another consideration must not be lost sight of, namely, that the 
adult and old fish, which constitute an object of pursuit on the part of 
man, are, in proportion to their numbers, much greater destroyers of 
other fish and the marine animals generally than the younger. It isa 
well-established principle in the development of vertebrates that the 
earlier in life the greater the increase of the body resulting from the 
same amount of food. Thus the new-born infant of 8 to 12 pounds will 
double his weight in a few months, and with increasing ratio the rate of 
growth diminishes until when maturity has been reached, unless under 
particular conditions of the system, the consumption of several pounds 
per diem does not produce the slightest appreciable increase, and, in- 
deed, may be attended by an actual reduction in weight. The same 
principle applies to fishes, although, perhaps, to a less degree, and éx- 
periments have been carefully made in regard to trout, the culture of 
- which has been the source of greater care than that of any other fish, 
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Here, according to some writers, it has been ascertained that, while it 
may require 1 pound of flesh to increase the weight of a trout from 3 
ounces to 6, the addition of the next 3 ounces to the weight requires at 
least 2 pounds of flesh; for the next 3 ounces, 3 pounds; for the next, 4 
pounds, and so on in a constantly increasing ratio. Finally, when the 
fish has attained the maximum development possible in the given limits 
of the pond or stream, comparatively littie effect is produced by any 
amount of feeding. 

In this point of view, therefore, and in reference to a future supply 
of food, the capture of all the old and fully matured fish is especially 
desirable, apart from their own greater commercial value. 

Worms, mollusks, &c., feed on the organic mud of the sea bot- 
tom, caused by the decomposition of sea-weeds, eel-grass, and land or 
fresh-water plants carried down. Other animals and fish feed on this. 
Infusoria eat diatoms; larger forms consume infusoria. 

Apart from the consumption of shrimps and other crustaceans the 
‘stomachs of mackerel are not unfrequently found to contain small sand- 
lance and what the fishermen call all-eyes. These are said by them 
to be the embryors, quite recently hatched, of fishes, in which the body is 
transparent and the eyes very conspicuous, indeed, almost the only 
portion visible. In summer, schools of all-eyes are found on our coast, 
sometimes in immense quantities. Captain Hulbert informs me that in 
July the stomachs of the mackerel were fou nd loaded with these fish 
which were seen also on the surface of the water, forming extensive 
schools. On one occasion he went out seaward from Block Island for 25 
miles without getting through the schools, and they were equally abun- 
dant to the right and left of him, so thick, indeed, that a dozen at a 
time could be scooped up in the palm of the hand. 

To what species these belong is uncertain, although the fishermen 
surmise that they are young mackerel. It is, however, quite probable, 
after all, that they may be the young or zoea-stage of crustaceans.* 

Fishermen inform me that they frequently find mackeral apparently 
feeding on the jelly-fish, their method of attack being from below, com- 
ing upward and striking through the center and making a hole in it. 
It is very common to find the jelly-fish floating on the surface torn to 
pieces in this way. 


*T have frequently found young mackerel—blinks—several inches in length in the 
stomachs of mackerel. These are sometimes as large as they are able to swallow. 
Without doubt they also feed to.some extent on the smaller crustaceans. As is well- 
known, a variety of these forms grow on floating sea-weed, and many fishermen con- 
sider it a good sign of mackerel in the vicinity when they see floating eel-grass broken 
into small fragments. They assert that the cause of the eel-grass being ‘‘ chopped 
up” in such a manner is becauseit is bitteninto by mackerel. Thisis perhaps true, 
and, if so, is doubtless done by the fish while feeding on the small shell-fish with 
which the grass or sea-weed is generally covered, I have observed mackerel attack- 
ing jelly-fish, ; 
J, W, COLLINS, 
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Whether they actually find nutriment in the jelly-fish itself, or 
whether they are in pursuit of young fish or crustacea that so often ac- 
company the medusa, I am unable to say. | 

The habit of association between the jelly-fish and other species is 
a very curious one. In Norway the association of young cod and had- 
dock with the Cyanea arctica is well known, Professor Sars having 
called attention to it, and having furnished specimens of fish taken 
under such circumstances to the National Museum at Washington. 

It is a very common thing to finda number of young harvest-fish, dol- 
lar-fish, or butter-fish (Stromateus triacanthus), swimming near the jelly- 
fishes, and running under them for protection on the approach of an 
enemy; indeed, I have seldom found very young butter-fish except in 
association with the medusa. Young hake are frequently found ina 
similar association. 


G.—REPRODUCTION. 


The last division of our topic of the natural history of fishes relates 
to the subject of their reproduction, and I now proceed to give a brief 
statement of the more interesting facts of this character. The repro- 
duction of fishes is, for the most part, by means of eggs discharged from 
the body and hatched externally to it, these eggs when emitted being 
either adherent to each other and to whatever they touch, or free, float- 
ing near the surface of the water, or sinking to the bottom. Not un- 
frequently the parent covers up the eggs in furrows excavated by a 
rapid movement of the tail. Occasionally the eggs are discharged in 
large masses, notably so in the case of the Lophius, or fishing-frog, 
where they are imbedded in a shell of jelly, sometimes 50 feet or more 
in length and several feet wide. In some instances adhesive eggs are 
attached to the body of the parent, where they remain until the young 
are hatched out. Atother times they are carried in a pouch under the 
abdomen, most frequently of the male, as in the pipe-fish (Syngnathus) ; 
sometimes of the female, as in the Solenostoma. Occasionally regular 
nests are prepared (again generally by the male) usually of vegetable 
substances, as in the case of the sticklebacks, in which case the eggs 
are hatched and the young cared for by the male. Numerous other 
varieties of presentation could be mentioned, but these are sufficient 
for my present purpose. In not a few instances the eggs are retained 
in the bedy of the parent until they are fully developed, although with- 
out placental adhesion, except in a modified degree in some of the 
sharks. In one family, that of the Embiotocoids, of the Pacific coast 
of California, not more than five to ten or fifteen young are produced at 
a birth, these sometimes being 3 or 4 inches in length, from a parent of 
not more than 8 or 10. 

Certain species of sharks and sting-rays produce living young, some 
showing an indication of placental relation to the mother. In all cases 
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of this kind, where the young are hatched out within the body of the 
mother, the number is extremely small, compared to what is seen in 
the case of free eggs, and illustrates very well the enormous waste of life. 
The different species of Embiotocoids are enormously abundant on the 
California coast, fully equal, if not surpassing, in numbers many kinds 


the females of which lay hundreds of thousands of eggs at a time. <As, 


however, all the ova developed produce young, which are protected in 
the belly of the mother to a period far beyond even that at whick the 
young feeds itself, the larger part of the dangers of infancy are guarded 
against, and a yield of five to twenty young, from each parent, keeps 
up the supply more efficiently and extensively than sometimes where 
ten thousand times that number of eggs is discharged. 

The eggs themselves, as laid by the parent, are for the most part globu- 
lar, and vary greatly in size, those of the eel being microscopically minute; 
of the cod, much larger, though still very diminutive; those of the salmon, 
on the other hand, being of the magnitude of a pea; eggs of the ocean 
catfish are of still greater bulk, being sometimes half an inch in diameter: 
The males of some, if not all, of the marine Silurida, or catfish, have 
the curious habit of carrying the eggs either in the mouth or the cavity 
of the gills until they are hatched, haifa dozen to a dozen eggs consti- 
tuting alaying. One of the largest known eggs, with the exception 
of those of the Plagiostomi (sharks, skates, &c.), is that of the myxine, 
or hag, a fish well known in the North Atlantic as a parasite, attacking 
fishes caught on the hook. Here the shape of the egg is ellipsoidal, 
much like that of an olive, and the greater diameter sometimes almost 
three-quarters of an inch in length. 

A great variety in shape and size of eggs 1s found among sharks and 
skates, these sometimes having a horny shell,and looking as much like 
dried sea-weed as anything else. The egg of the cestracion shark, of 
the Pacific Ocean, resembles a bit of sea-weed, twisted up into a spiral 
shape. That of certain skates is familiar to most visitors to the sea- 
shore from its resemblance to a brown pillow-case, with the four corners 
extended into tendrils. These cases are from 2 to 10 inches in length, 
according to the species. By means of the tendrils they can be at- 
tached to sea-weeds and other objects at the bottom of the ocean, and 
held there until the young are hatched out and eseape through the open 


end of the bag. Many varieties of form of egg-cases exist among the 


skates, and furnish excellent specific characters. 

In further reference to the number of eggs laid by fish I present here- 
with a table giving some computations, both original and selected, 
which will serve to illustrate better the variety in this respect ; 

S. Mis, 90-——6 
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AS especial attention has been given by the U.S. Fish Commission to 
the numbers of eggs laid by the various species of sea-fishes and their 
average magnitude, I will not here pursue the subject further, but 
merely insert some original measurements by the Commission of eggs 
of the herring, cod, and mackerel, showing their average size. 


p | Measure- 
Kinds of fish. Eggs. | oa | Average. 
. by | Inches. | Inches. 
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The places of deposit of eggs by fish have already been referred to 
to some extent under the head of migrations and movements of fish as 
affected by the reproductive instinct. I shall therefore make only a 
brief recapitulation of some of the primary divisions. 

The anadromous fish, as already explained, are those that run up from 
the ocean into the rivers and sometimes lakes in which to deposit their 
eggs, returning after a short time, and followed by the young after a 
period sometimes of months and sometimes of one or two years. 

The catadromous fish, of which the eel is the only known instance, 
are those the eggs of which are laid in the sea, the young passing up 
the rivers and remaining in the fresh waters during the period of imma- 
ture existence, after which they return to the ocean and probably never 
again leave it; others, coming from the depths of the ocean, come to 
the shore to spawn in the summer season, and sometimes even in the 
depth of winter; others, again, discharge their eggs freely in the sea 
wherever they happen to be, these eggs, as already explained, float- 
ing or sinking to the bottom and being adherent or non-adherent.* 


* Prof. Alexander Agassiz has paid special attention to the character and place of 
deposit of the spawn of fishes of the Atlantic coast, and has furnished me with the 
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In the investigations before the British Fishery Commission as to the 
injurious effects of the beam trawl-net, much stress was laid upon its 
destructiveness to the spawn of fish, notably that of the cod, mackerel, 
plaice, turbot, and other species. Ample evidence, however, was ad- 
duced, both within the knowledge of Professor Huxley and from relia- 
ble investigations by Sars and others, that the ova of most of the im- 
portant sea fishes are discharged in the open sea and float in it until 
the young fish escapes from the shell. Sars found this to be the case 
when visiting the Lofoden Islands for the purpose of this investiga- 


tion, a conclusion absolutely contrary to his previous opinions. Nothing 


struck him with greater astonishment than the immense number of: 
eggs, either containing embryos or emptied of them, which were to be 
met with in every direction, these being thickly scattered in the waters 
over Inany square miles. 


following list of what he calls pelagic spawners, or those the eggs of which are found 
floating freely in the sea: 


The common Sea Perch. The Mackerel. 

The Tautog. The Striped Bass. 

Five or six species of Flounders. One species of Coltus. 
The Silverside or Atherina. The Goosefish or Lophius. 
The Butterfish. The Cod. 

The Menhaden. The Hake or Phycis. 


Most of these were observed by him in the vicinity of Nantucket and afew at New- 
port. The time cf the spawning of these fish, as noted by him, was as follows: 

The Flounders, from June to early September. 

The Perch and Tantog, the last of June and early in July. 

The Cod, in August. 

_ The Hake (Phycis), from June to Séptember ; the young of all stages swimming on 
the surface. 

The Sea Bass, recently hatched young seen from July to September. 

Menhaden, August and September. 

Atherina, June and July. 

Cottus, July to September. 

Buttertfish, July to September. 

Lophius, June and early July. 

The eggs of these several species vary in size from the .06 to the .03 of an inch in 
diameter. He finds the young are easily identified by the pigment cells, the oil bub- 
bles in the egg, the position of the yolk-bag, the extent of the development of the 
eyes, and the character of the fins. ‘The only sea fishes whose eges he knows are de- 
posited on the ground are the Batrachus tau, or Toadfish, and some of the Cottoids. 

As the result of his extended inquiries on the subject, as secretary of the British 
commission, Holdsworthy thinks that, the herring comes shoreward to spawn, but 
that the eggs may be emitted at a considerable distance from the coast. The eges 
are discharged near the bottom and cover the gravel or sea-weed with a kind of cake, 
which is then immediately milted by the male. 

According to observers on our own coast, herring, when spawning, are sometimes 
in pairs; at others, a large number of both sexes appear to join together, the females 
discharging their eggs almost simultaneously and the males their milt, in such quan- 
tity as to whiten the water. 

The Pilchard, a clupeoid fish, second in importance in England according to Holds- 
worthy, certainly spawns in deep water, and then both the adults and the young ap- 
proach the shore. 
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Mackerel.—The mackerel, too, he found to have the same characteristic, 
the eggs of both species being found far out at sea. In both cases the 
egg was provided with a small globule of oi], apparently for the express 
purpose of facilitating its suspension in the water, and which was con- 
tained in the abdominal sack of the young fish in hatching, and con- 
stituted a large part of its embryonic nutriment. 

Plaice—The eggs of the plaice, too, one of the principal flat-fish of 
Europe, were found floating freely in the sea, and the inference was 


drawn that a of the flat-fish family, including the turbot, sole, &c.,_ 


possessed the same characteristics. An analogy in the habits and phys- 

-lological condition of other species of the cod family, such as the had- 
dock, the pollock, and the hake, also induced Sars to m8 them in 
the same category. 

As a general rule, the eggs of fish that float freely in the sea are 
single, and belong to the so-called dry eggs, or lack the glutinous en- 
velope which is found in the case of the herring and some less impor- 
tant fish, which causes them to adhere to each other in masses and to 
any other object with which they may come in contact. The herring is 
almost the only sea fish of economical importance that exhibits the last 
mentioned characteristic. (Deep Sea Fishing, p. 42.) 

Many forms of animal life, including fishes of the various A ntennarius, 
Chironectes, &c., live habitually in mid-ocean, especially among the 
masses of floating sea-weeds, of which some species actually make nests 
in which their eggs are aerndced: 

The rate of growth of the young fish varies with the group. In Crys- 
tallagobius, according to Collett, and DerueDs in other forms, the capae- 
ity of reproduction is developed in a year’s time. For the most part, 
however, it is thought that the ordinary fishes require a period of three 
or four years before they are able to propagate their kind. It is likely 
that the sharks require a still greater allowance, although nothing defi- 
nite is known on this subject. 

The actual rate of growth of the individual varies with the species, 
and probably to a certain extent with the individual, and the average 
at maturity varies very much with different so-called schools. Thus 
among the codfish, a school of mature fish coming in to the coast of 
New Jersey and elsewhere on the south side of New England, may aver- 
age not more than 5 to 10 pounds, while another school, which visits 
Cape Ann for the same purpose, averages a much greater weight, indi- 
viduals of even 100 pounds not being extremely rare. The samé dif- 
ference in the size of cod occurs elsewhere, as also in that of other 
kinds of fish. What causes this difference it is, of course, impossible 
to say. 

Many fishes experience curious changes of shape and color during the 
breeding season. These alterations are very much marked in the sal- 
mon, the male of which develops a lengthened, hooked jaw, in which 
formidable teeth make their appearance, , A common alteration consists 
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in the development of a hump in the nape of the neck or in the back of 
the male, as in the sea bass. : 

A change of color is also a very common feature, the male generally 
assuming brilliant tints during the brief season which are not appre- 
ciable at other times. 

It is difficult to say how long fish can maintain their ability of propa- 
gation. or reproduction, some forms, in all probability, being more per- 
sistent in this respect than others. 

In conclusion, a volume could readily be written in regard to the pe- 
culiarities of habit, condition, and relationship of fishes, but as the 
present essay is intended more particularly as an illustration of the 

‘fisheries of the North Atlantic, [ shall now bring this portion of my 
subject to a conclusion, and proceed to a more important division, 
that of the methods, processes, and results of the fisheries themselves. 


IL—METHODS OF CAPTURE. 
A.—THE FISHING GROUNDS. 


In the Western Atlantic there is a remarkable chain of submarine 
elevations situated between the Gulf Stream and the east coast of 
North America, and extending from the vicinity of Cape Cod to a 
point far-east of Newfoundland, a distance of more than 1,100 miles. 
Many of these elevations are of large extent, and, together with others 
of a similar character but comparatively smaller size that are nearer 
the land, lying inside of the main range, they constitute what are 
known as the ‘‘banks” or the great fishing-grounds for cod (that is, 
the various species of the Gadide, of which the cod, Gadus morrhua, is 
. by far the most abundant) and halibut. 

For the better understanding of the relative position of the banks, 
their importance, Wce., the description will begin with the southwestern 
grounds and proceed to the north and east. 


GEORGE’S BANK. 


George’s Bank is by far the largest and most important fishing- 
ground near the coast of the United States, and is second to none in 
the Western Atlantic except the Grand Bank of Newfoundland. It 
lies to the eastward of Cape Cod and Nantucket Shoals, and is seem- 
ingly an extension of the latter, since the water is no deeper between 
the southern part of the shoals and the western part of the bank than 
in many places onit. As laid down on the charts the southern limit is 
in 40° 40’ N. latitude, although 10 miles south of that the depth of 
water does not exceed 44 fathoms, and therefore the southern boundary 
may be placed at 40° 30’ and the northern at 42° 05’ N. latitude. The 
eastern part is in 66° 27’ and the western in 69° 00! W. longitude, mak- 
ing the greatest length about 130 miles from the northeast to the south- 
west extremity. and the greatest width 95 miles nerth and south. The 
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depth is from 2 to 50 fathoms. On the western part, between the par- 
allels of 41° 10’ and 41° 53/ N. latitude, and the meridians of 67° 20/ 
and 68° 37’ W. longitude, are a number of shoals known as the Hast 
Shoal, the North Shoal, the Southwest Shoal, Cultivator Shoal, &e. 
The Southwest Shoal is the largest, being 15.miles in length. Thereis 
from 2 to 15 fathoms of water on these shoals and between them from 
12 to 30 fathoms. The tides sweep over these with great force, causing 
strong rips, and during rough weather the sea breaks heavily on them, 
rendering,approach to their vicinity extremely hazardous. The bottom 
is chiefly sand, although patches of rough ground, gravel, pebbles, and 
rocks, of more or less extent, are found on some parts of it. 

Its situation between the Bay of Fundy and the Gulf Stream causes 
the tides to run swifter than on the other banks, and to swirl around 
instead of going directly back and forth in opposite directions. They 
runaround the compass, from left toright, attaining the greatest strength 
when at SE. and NW., and the least in a southwest and northeast direc- 
tion. The first attempt at fishing on this bank of which there is any 
record was made in 1821 by three Gloucester vessels. But the George’s 
cod and halibut fishery is of later date, as it did not become fully estab- 
lished as a permanent business enterprise until about 1835, although 
vessels went there for halibut in 1830. At first the catch was mostly 
halibut, but since 1850 if has been chiefly codfish, although more or less 
halibut are taken with them. During the months of February, March, 
and April large schools of cod make their appearance on the bank. 
They are generally found on the “ winter fishing-ground,” a part of the 
bank lying to the eastward of the shoals, between 41° 30/ and 42° 00/ 
N. latitude and 66° 38’ to 67° 30’ W. longitude. This is essentially a 
spawning ground for the cod, which appear to come on the bank from. 
the southeast, as. they almost invariably, after reaching the ground, 
move slowly to the north and west as spring approaches. This is in the 
direction of the shoals, and, as the pursuit of the fish brings the ves- 
sels near the latter, great loss of life and property sometimes occur in 
heavy easterly gales and storms. As soon as the spawning season is 
over the schools of cod break up, but more or less fish are caught on 
different parts of the bank during the entire year, though rarely, if 
ever, are they found so plenty as when the winter school is on. 

The codfish fleet, which numbers about one hundred sail, is wholly 
from Gloucester, Mass. Besides these there are twenty-five to thirty 
vessels from the same port that fish on George’s for haddock in the 
winter, and a few others from New London, Conn., and other ports on 
Long Island Sound engage in the cod and halibut fishery in spring 
and summer. 

BROWN’S BANK. 


3rowws Bank lies in a northeasterly direction from George’s Bank, 
being separated from the latter by a gully, This bank is imperfectly. 
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laid down on the charts, which therefore fail to give an adequate idea 
of its extent and importance as a fishing-ground. Its greatest length 
east and west is 53 miles, from 65° 10’ to 66° 23’ W. longitude, the great- 
est breadth 47 miles, from 42° 15’ to 43° 02’ N. latitude, and the depth 
varies from 20 to 55 fathoms. There is a small shoal on the northern 
part, the location of which has not been definitely determined, where 
itis said there is not more than 9 to 15 fathoms. The bank slopes grad- 
ually from the shoal in a southerly direction, but falls off steep on the 
northern side. The bottom is mostly composed of gravel, pebbles, and 
rocks, the latter predominating near the shoal. 

The tides are nearly as strong here as on George’s Bank, but run more 
directly to and from the Bay of Fundy, the northeast and southwest 
set being generally much weaker than on the latter bank. 

Cod, halibut, and haddock are the principal fish taken, although 
cusk, pollock, and hake are found more or less. Cod are quite plenty 
in the winter and some good fares are obtained, although but compara- 
tively few vessels fish there at that season, most of them being in the 
George’s fleet. At other seasons, however, the fishing on Brown’s Bank 
compares favorably with that on any of the banks in the vicinity, and 
quite a number of the so-called Georgesmen are engaged in fishing 
there. The cod is found the year around. Halibut were formerly 
found very plenty, but at present occur in much less numbers. Some- 
times the haddock fishermen make a trip to this bank during the winter 
and good catches are occasionally obtained. 


JEFFREY’S LEDGE. 


This may perhaps be considered one of the best shore fishing-grounds 
in the Gulf of Maine, although it is comparatively small. It is seem- 
ingly an extension of the shoal ground that makes off in a northeasterly 
direction from Cape Ann. It is about 20 miles long NE. and SW. and 
from 2 to.4 miles wide. Its southern limit is 42° 54’, and northern 43° 
11’ N. latitude, and the eastern ana western boundaries may be placed 
at 69° 58’ and 70° 18’ W. longitude. The bottom is rocky on the shoal- 
est parts, with gravel and pebbles along the edges. The depth of 
water is from 27 to 35 fathoms on the bank, falling off to 40 and 50 fath- 
oms on the borders. Usually there is little or no tide, though occasion- 
allythere is some current setting to the SW. Cod,cusk,and haddock 
are taken in the fall, winter, spring, and early summer, with more or 
less hake or pollock mixed with them. For anumber of years Jeffrey’s 
Ledge was a favorite winter fishing-ground for haddock, which were 
very abundant, and even at the present time many vessels resort there 
in pursuit of haddock ; but since the haddock fishermen have extended 
their cruises to the outer banks, a less number, of course, go to Jeffrey’s. 
Besides the haddock catchers, the vessels engaged in the shore fisheries 
resort: to this ground in the spring and fall. 
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This is not a very important fishing-ground at present except for a brief 
season in the spring, although it is recone to somewhat by the shore 
fishermen in summer and fall, and sometimes good trips are obtained. 
It bears east from Cape Ann, from which the shoals are 76 miles dis- 
tant. The bank is about 22 miles long, from 42° 49’ to 45° 11’ N. lati- 
tude, and about 17 miles wide, from 68° 40/ to 69° 3/ W. longitude. There 
are three small shoals on the western part of the ground. The southern 

e has 7 fathoms, the middle one 4 fatuoms and the northern one 11 
fathoms of water. The position of the middle shoal is 42° 56/ N. lati- 
tude and 68° 52’ W. longitude. From this the south shoal bears S. by 
KE. and the north shoal NNE., each being 34 miles distant from it. 
These break in rough weather, and, though of small extent, are dan- 
gerous to passing vessels, especially as they are almost directly in the 
track of vessels bound to and from Cape Sable to Massachusetts Bay. 
With the exception of the shoals the depth of water ranges from 15 to 
60 fathoms. The ground is more or less broken, with bottom of sand, 
pebbles, and rocks. The greater part of the fish caught here are cod, 
hake, and cusk. “ Halibut are rarely seen, and haddock and pollock are 
less plenty than the other kinds. Good trips are often secured on the 
edge of the ground in May and June, but the dogfish, which appear 
about the last of June or in July, usually drive everything before them 
and for a time stop the fishing. The class of vessels fishing on Cashe’s 

range from 15 to 45 tons, and are what are known as shore-trawlers. 


JEFFREY’S BANK. 


This bank, which les east of Cashe’s Ledge, is of comparative little 
importance as a fishing-ground. It isabout 20 miles long SW. and NE., 
and 10 miles wide, the northern and southern limits being 43° 15/ and 
43° 30’ N. latitude. The eastern edge is in 68° 25/ and the western in 
638° 46’ W. longitude. The bottom, which is cen broken, is com- 
posed of mud, sand, gravel, and pebbles, with a depth varying from 35 
to 70 fathoms. Cod, haddock, hake, and cusk are the fish most plenti- 
ful; some pollock are caught, but halibut are rarely taken. The best 
‘season is in late spring and early summer, before the dogfish schools 
strike,.after which but few fish can be obtained. ‘This bank is resorted 
to by the smaller-sized vessels of from 15 to 50 tons. 


GERMAN BANK. 


Although this bank is not usually laid down on the charts it is one of 
the most important in the Bay of Fundy. It bears SE. from Baker’s © 
Island light (Mount Desert), from which the northwest part is about 52 
miles distant. The length is about 15 miles and the width 9 to 10 miles. 
It lies between 43° 35/ and 43° 53’ N. latitude, and 66° 5S’ to 67° 15! 
W. longitude. There is from 65 to 100 fathoms of water. The bottom is 
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mostly a tough red clay, but with spots of mud, sand, gravel, and pebbles 
on some parts. The tide sets out and in the Bay of Fundy about SW. 
and NE., but is not so strong as might be expected. Cod, hake, cusk, 
and haddock are the fish which are chiefly taken, but a few halibut and 
pollock are occasionally caught. The fishing season is from April to 
October, although fish are usually the mostabundantinthespring. This 
bank is resorted to chiefly by vessels from the coast of Maine, but is 
sometimes visited by the Massachusetts fishermen. 


MARBLEHEAD BANK. 


This fishing-ground, which is quite an important one for the shore 
cod-fishermen, is not laid down on the charts. Therefore the fishermen 
who visit it are probably the only persons familiar with its location, or 
who are able to estimate its extent. The ground which they call Mar- 
blehead Bank is situated between Grand Manan and German Banks, 
the shoal water bearing SSE. from Mooseabec light, a distance of 32 
miles. It is about 12 to 15 miles long and7 or 8 miles wide, and lies be- 
tween 44° 00/ and 44° 10’ N. latitude and 66° 58’ to 67° 13’ W. longi- 
tude. There is from 35 to 70 fathoms of water, and the bottom is mostly 
clay and gravel. The fish that occur in.the greatest numbers are cod, 
pollock, and haddock, but with these are more or less hake and cusk,. 
The best fishing is generally in the spring and early summer. ‘The same 
class of vessels—shore fishermen—as frequent Grand Manan and German 
Banks also resort to this, but occasionally those of a larger size make 
one or more trips during the summer season. 


GRAND MANAN BANK. 


Grand Manan Bank lies at the entrance of the Bay of Fundy, and 
bears SW. 4S. from the southwest head of Grand Manan Island, from 
which the northern part of the bank is 15 miles distant. It is 10 miles 
long and 5 miles wide, and lies ina SW. and NE. direction. The bot- 
tom is mostly stones and gravel, and the depth of water varies from 24 
to 45 fathoms. The tides are quite strong, but not enough so to 
prevent trawling. Cod and pollock are the principal fish, cusk, hake, 
haddock, and halibut being less plenty. The fishing season is from 
April to October, when the fish come on the bank to feed. Inthe spring 
the fish are usually the most plentiful on the southwest part, but later 
in the season the best fishing is generally obtained on the other end of 
the ground. It isa favorite fishing-ground for the class of small vessels 
‘commonly known as shore-fishermen. 


SEAL ISLAND GROUND. 


Off the western part of Nova Scotia there is an important fishing lo- 
eality known to the fishermen as the ‘Seal Island Ground,” although 
no name is given on the charts. This may not, perhaps, be called a 
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. 
bank, as it is shore soundings, which slope gradually from the land to 
the south and west, but continue in a northerly direction beyond what 
may properly be consideved the limit of the ground. To the south it 
extends nearly to Brown’s Bank, from which it is separated by a nar- 
row gully; to the west 38 miles from Seal Island, the western land of 
Nova Scotia; and to the northwest about 35 miles. The southern limit 
is in 45° 00’, and the northern in 43° 45’ N. latitude, while the western 
boundary may be placed at 66° 40’ W. longitude. 

There is a small shoal, the Pollock Rip, with a depth of 7 fathoms, 
which bears SW. from Seal Island, from which it is distant 94 miles, 
but with this exception, the ground slopes quite gradually, the depth 
varying from 15 to 70 fathoms. The bottom is principally composed of 
coarse gravel and pebbles, with occasional rocky spots of more or less 
extent. The tides sweep out and in the Bay of Fundy with consider- 
able force, the course changing with the direction of the land, so that 
while they run nearly north and south on the northern part of the 
ground, they swing around to northwest and southeast to the south- 
ward of Seal Island. The flood is much stronger than the ebb, and the 
fishermen estimate that one flood will carry a vessel nearly as far in a 
northerly direction as two ebbs will in the opposite way. 

The fish that are principally caught on this ground are cod, haddock, 
and pollock, although halibut, cusk, and hake are taken to a limited 
extent, and occasionally herring or mackerel are netted for bait. Cod 
are generally more plentiful from spring to fall than during the winter, 
but haddock and halibut are found all the year. Fishing usually beging 
in April or May, and continues until October. Halibut were formerly 
very abundant, but are now comparatively scarce. 

This ground may be considered essentially a feeding-ground for the 
cod, which come here after the spawning season is over to fatten upon 
the crabs and mollusks on the bottom and the herring and otber species 
of small fish that are swept back and forth in the tide-rips. All parts 
of the Seal Island ground are fished on at the same time. This was 
formerly a favorite fishing-ground for vessels from the coast of Maine, 
but since trawling has come*to be so universally adopted but few Amer- 
ican vessels except “ hand-liners” go there. The fleet engaged in fish- 
ing there now is principally composed of vessels belonging to the west- 
ern part of Nova Scotia, which generally ‘fish at a drift,” going back 
and forth over the ground with the wind and currents. 


ROSEWAY BANK. 


- Roseway Bank lies in a northerly direction from Le Have Bank and 
SE. from Shelburne light. It is oblong in shape and of small extent, 
the greatest length being only 19 miles, and breadth 12 miles. The 
limits are 43° 13/ and 438° 32’ N. latitude, and 64° 30’ to 64° 38’ W. 
longitude. The bottom is sand, gravel, and rocks, and there is a depth 
of from 33 to 48 fathoms. The current here is not nearly so strong as 
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in the vicinity of Cape Sable, or Brown’s Bank. The general set is 
about WSW. and ENE., the westerly current usually being much the 
strongest, although both the force and direction is somewhat influenced 
by the winds. 

The principal fish are cod, haddock, and cusk, but hake, pollock, and 
halibut are occasionally taken. The season is usually from May to Oc- 


tober, during which time fishing is carried on principally by small-sized 


vessels from the western part of Nova Scotia, although a few American 
vessels occasionally go there. To the northwest of Roseway, and be- 
tween it and the land, is “* Cape Negro Mud,” a good ground for cod at 
certain seasons. It is of small extent, with muddy bottom, and a depth 
Varying from 60 to 80 fathoms. 


LE HAVE BANK. 


Le Have Bank is situated to the eastward of Brown’s and south and 
east of Roseway Banks. It extends from 42° 53/ to 45° 24’ N, latitude, 
a distance of 31 miles, and from 65° 50’ to 64° 47’ W. longitude, a dis- 
tance of 41 miles. Much of this westerly extension is a long narrow 
prong that makes out from the main body of the bank. The bottom is 
largely composed of coarse gravel, pebbles, and rocks, with only here 
and there small spots of sand. The depth of water is from 40 to 50 
fathoms. The general set of the current is mostly to the westward, but 
this, however, is influenced very much by the direction and strength of 
the winds. The fish that are chiefly taken on this bank are cod and 
haddock, although the other species of bottom fish are found more or 
less plentiful. Cod are found at all seasons of the year, but are more 
abundant during the early winter than at any other time, and good trips 
are frequently obtained by the Gloucester vessels, which are the only 
ones that go there at that season. The Gloucester winter haddock- 
catchers, who carry these fish fresh to Boston market, have extended 
their trips from George’s and Brown’s Banks to Le Have, and during 
the present winter (188081) have madesome remarkably good catches. 


LE HAVE RIDGES. 


The fishing-ground known as Le Have Ridges is simply a continua- 
tion of Le Have Bank to the eastward in the direction of the Western 
Bank, a distance of about 45 miles. This makes the eastern limit in 629 
50/ W. longitude, while the northern and southern boundaries are about 
the same as those of Le Have Bank. The bottom is a succession of ridges- 
of gravel and pebbles, with occasional patches of rocks, and the depth 
varies from 55 to 85 fathoms. The current is weaker here than farther 
west on the bank, and, excepting with easterly winds, is but little 
noticed. The general setis westerly. The “ Ridges” were for a number 
of years one of the favorite places of resort for the halibut catchers in 
the winter, and many good trips of cod have ,also been taken at that 
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season. At present but few halibut are caught, except in the deep 
water along the southern edge of this ground, where sometimes they 
have been found quite plenty for nearly the entire year. Hake are also 
found in large numbers in the deep water about the borders of the 
ground, and even on the ridges. As a general thing but few vessels 
besides those from Gloucester have made a practice of fishing on Le 
Have Ridges, though a few cod fishermen from other places stop there 
now and then during the summer. 


SAMBRO BANK. 


This bank lies in a westerly direction from the Western Bank, but is 
so small that it is of little importance as a fishing-ground and is but 
little resorted to by American vessels.. It lies between 43° 36’ and 43° 
47’ N. latitude and 65° 40’ to 63° 00’ W. longitude, the greatest length 
being 15 miles and width 11 miles. There is from 50 to 60 fathoms of 
water, and the bottom is mostly sand, gravel, and pebbles. 


WESTERN BANK. 


The Western Bank is one of the most important fishing-grounds in 
the Western Atlantic, considered either as to size or the amount of fish 
taken on it. Lying off the eastern coast of Nova Scotia, it has Le Have 
Ridges on the west, and Bankquereau on the east, from both of which 
it is separated by gullies. The general direction of the bank is WSW. 
and ENE.; the eastern limit is 59° 07’, and the western 62° 27’ W. 
longitude, making the extreme length 193 miles. The southern limit is 
in 42° 51’, and the northern in 44° 46’ N. latitude, the extreme width, 
therefore, being 95 miles. 

Onthe eastern part of the bank is Sable Island. This is about 20 
miles long and i4 miles wide, and composed wholly of sand, which for 
nearly the entire length is in hummocks, caused probably by the action 
of the wind. Off either end of the island are long and dangerous sand- 
bars. The general direetion of the island and bars is east and west, 
although they take the form of a crescent with the concave side on the 
north. The depth on the bars for a distance of from 7 to 10 miles from 
the island does not exceed 2 fathoms, and even 10 miles farther out in 
an easterly and westerly direction there is not more than 10 or 11 fath- 
oms. On the middle ground—a portion of the Western Bank which lies 
in a northerly direction from Sable Island about 25 miles distant—there 
are several shoal spots with from 10 to 19 fathoms on them. 

As a general rule the bank slopes gradually from the island to the 
south and west, the depth: ranging from 18 to 60 fathoms. The gen- 
eral character of the bottom is sandy, but there are patches of gravel 
and pebbles. The currents in the vicinity of Sable Island are occasion- 
ally quite sirong, and generally irregular, being very much influenced 
by the winds. On the-greater part of the bank there is usually but 
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little current. The set of what there is, however, is mostly in a west. 
erly direction. Cod and halibut are the principal fish taken, though 
the other species of bottom fish are found in limited quantity. The for- 
mer are generally the most abundant in the spring, from the first of 
March to June, although good fares are obtained throughout almost the 
entire year. For more than twenty-five years the Western Bank has 
been a favorite resort of the halibut fishermen. At first these fish were 
found very plenty in from 45 to 60 fathoms, and since 1876 have been 
caught in great numbers along the edge on the south and east sides in 
from 100 to 300 fathoms. Like the cod, they are found during the en- 
tire year, the perigd of greatest abundance, however, being from the 
first of January to the first of Uetober. The Western Bank may be con- 
sidered both as a feeding and spawning ground for the cod and halibut. 
It abounds with shell-fish and crustaceans, as well as with several spe- 
cies of small fish upon which the god and halibut prey. Although the 
cod do not gather in such great schools in winter as they do on George’s 
Bank, it is nevertheless quite evident that they assemble at that season 
for the purpose of reproduction. Usually they are found the most plen- 
tiful on the western part of the bank in winter and early spring, but 
as the season advances they move into shoaler water in the vicinity of 
Sable Island, the “bend” of the island and about the bars being favorite 
grounds during the late spring and early summer. Vessels from all 
along the New England coast and from the British Provinces resort to 
this bank to pursue the cod fishery, but fishing for halibut is almost ex- 
clusively carried on by the Gloucester fleet. 


THE GULLY. 


Although the “ Gully ” cannot be called a bank, being just what its 
name suggests, a deep gully between two banks, it is nevertheless too 
important as a halibut fishing-ground to be omitted from a general de- 
scription of the fishing banks. This hes between Bankquereau and the 
Western Bank, being bound on the north and east by the former, and 
on the south and west by the latter. The entire length of the gully is 
more than 60 miles, but the halibut ground is of less extent, and the 
limits, east and west, may be placed at the 59th and 60th meridians of 
west longitude. It is about 18 miles wide, on the eastern part, from 
449 08’ to 44° 26’ N. latitude, but narrower farther west. There 
are several ridges with rocky and gravelly bottom and a depth of 75 
to 125 fathoms, on which the halibut are usually caught. On either 
side of these ridges the bottom is generally sand or mud, excepting in 
the eastern section, where it is composed mostly of pebbles and sharp 
rocks. a 

The current generally sets in a westerly direction, but is very irregu- 
lar in strength; an easterly wind often causes it to increase very per, 
ceptibly, while at other times there may be but little or no tide. When 
the halibut fishing first began on this ground it was carried on chiefly 
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in the spring on the northern and western part, but in the spring of 
1877 the fishermen made trials farther out, in deeper water, and excel- 
lent fares were obtained as late as June and July. Since that time good 
fares have been taken during the winter season, and it appears that 
halibut come to this place especially to feed, as they generally move to 
other localities just previous to the spawning season. With a few ex- 
ceptions the Gloucester halibut vessels are the only ones fishing on 
this ground. 
BANKQUEREAU. 


This may be considered among the most important of the fishing 
banks lying between the 40th and 48th parallels of fatitude. It lies in 
an easterly and northerly direction from the Western Bank, being sepa- 
rated from the latter by the “Gully.” The former bank is long and com- 
paratively narrow, and lies in an east and west direction. The extreme 
length is 118 miles, from 57° 20’ to 60° 04’ W. longitude. The southern, 
limit is 44° 05’ and the northern 45° 01’, a difference of 56 miles, but the 
widest place, the eastern part, does not exceed 46 miles. . 

There is a shoal ground called the ‘‘ Rocky Bottom,” on the eastern 
part of the bank, which has a depth of 16 fathoms, while elsewhere there 
is from 18 to 50 fathoms. The Rocky Bottom is much frequented by 
the hand-line dory fishermen during the summer, and sometimes several 
hundred dories are fishing there very close together. 

The bottom is generally rocky, but there are patches of sand and 
gravel on some parts of the bank. The current from the Gulf of Saint 
Lawrence and the polar current meet here, but, though this causes con- 
siderable irregularity, the latter is usually the strongest, and the set is 
therefore chiefly in a westerly direction. The force is much influenced 
by the wind, so that there may be quite a strong tide for several days 
together and then but little or none. 

But few kinds of fish, with the exception of cod and halibut, are taken 
on Bankquereau; hake, haddeck, and cusk being comparatively rare. 
Halibut are found throughout the entire year in the deep water along 
the edges of the bank, where, at a depth of from 100 to 400 fathoms, large 
numbers of them areoften taken. These are apparently both feeding and 
breeding grounds for the halibut, and it is not unusual for a school of 
them to remain several weeks or even months in one locality, although it 
is probable that some of the schools that “ strike” on the eastern part of 
the bank in the spring are migrating farther north. The best season 
for cod is from May to November, when the schools gather on the bank 
to feed on the lant, squid, crustacea, and shell-fish that usually occur in 
ereat abundance. As a general thing cod are found the most plentiful 
on the eastern part of the bank, although good eatches are frequently 
obtained farther west. French, British, Provincial, and American fish- 
ing vessels resort to this bank for cod in summer, and .the American 
(Gloucester) fresh halibut fleet visit it at all seasons, 
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This bank lies to the south and east of Cape Canso, from which it de- 
rives its name; it is unimportant as a vessel fishing-ground, and is too 
distant from the land to be much resorted to by small boats. It lies be- 
tween 45° 00/ and 45° 16’ N. latitude and 59° 58’ to 60° 42’ W. longi- 
tude; the greatest length, in an east and west direction, being 30 miles, 
‘and the width 16 miles. There is a depth of from 30 to 56 fathoms, and 
the general character of the bottom is sandy, with spots of gravel or 
pebbles. 


MISAINE BANK. 


Although Misaine Bank is quite large, it is but little resorted to by 
fishermen, and therefore it may be said that as a fishing-ground it is 
unimportant. This fact seems quite remarkable, since it is not more 
than 30 miles distant in a northerly direction from Bankquereau, which 
is a good ground for cod and halibut. The extreme length is 61 miles, 
in an easterly and westerly direction, the limit being 58° 08’ and 59° 28’ 
W. longitude.. The width is 41 milés, from 44° 59’ to 45° 40’ N. latitude. 
The depth of water varies from 40 to 60 fathoms, and the bottom is gen- 
erally broken and rocky. But little can be said concerning the abun- 
dance of fish on this bank, since it is so rarely visited by fishing vessels 
that no reliable information can be obtained concerning this matter. 
The natural inference is, however, that the bank has been fished on more 
or less, and though cod and other bottom fish are found they are not so 
plentiful as on other banks. 


ARTIMON BANK. 


Artimon Bank lies north from the eastern part of Bankquereau, being 
separated from it by a narrow gully. It is of such limited extent that, 
compared with the latter, it is of but little importance as a fishing- 
ground. The fishermen generally prefer to try on the larger bank, and 
therefore but comparatively little is known about the abundance of 
fish on Artimon Bank, although it is known that the same kinds may 
be taken on one as on theother. It is Li miles long and 10 miles wide, 
with a depth of 37 to 50 fathoms, and bottom of coarse gravel and rocks.- 


SAINT PIERRE BANK. 


Until quite recently the bank of Saint Pierre was considered a very 
important fishing-ground for both cod and halibut, and was much re- 
sorted to by American as well as French and British provincial fishermen. 
At present, however, fish are much less abundant than formerly, and it 
can scarcely be placed in the front rank of fishing banks. It is situ- 
ated to the northwest of Grand Bank and Green Bank, and off the 
south coast of Newfoundland, the northern part being only 11 to 15 
miles distant from the French islands of Miquelon and Saint Pierre. It 
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is oblong in form, and extends in a northwest and southeast direction. 
The length is 110 miles, and width 60 miles, and it lies between the par- 
allels of 45° 15’ and 46° 45/ N. latitude, and the meridians of 55° 21/ and 
56° 21’ W. longitude. There is from 22 to 50 fathoms of water. The 
bottom is generally rocks and pebbles, covered with a growth of reddish- 
colored bryozoans, but on some parts there are places of considerable 
extent where it is composed of sand or gravel. Ordinarily there is’ 
not much current on this bank, although sometimes, when driven by 

strong winds, the polar current, which sweeps around the south coast 

of Newfoundland, is quite strong. Cod and halibut are the only food- 

fish that are found in any numbers, although a few cusk and haddock 

are sometimes taken. The season for both cod and halibut is from the 

Ist of April to November. The best season for cod is from the 1st 

of June to October, when they come here in pursuit of capelin and — 
squid. Halibut were formerly taken onthe shcal parts of this ground 
during the spring and summer, but at present are rarely found in 
any abundance except in the deep water along the edge, or on rocky 
spots, a distance of 15 to 20 miles from the bank, where there are no 
soundings laid down on the charts. Some of the schools of halibut find 
their breeding grounds on these rocky patches, but the greater part pass 
along the edge in the spring on their way to the north. With the ex- 
ception of the fresh halibut catchers, few fishermen besides the French 
make an attempt to fish on Saint Pierre, as the other banks offer much 
greater inducement. 


GREEN BANK. 


Green Bank is one of the least important of its size in the Western 
Atlantic, if only that part laid down on the charts as such is considered. 
3ut it may be said, however, that one of the best halibut grounds is in 
the deep waters near its southern part, and as this is also called Green 
Bank by the fishermen, it may not be out of place to consider it in this 
connection. This bank is situated between Grand and Saint Pierre 
Banks, being 7 miles distant from the former and 13 miles from the lat- 
ter. The extreme length is 54 miles north and south, between 45° 15/ 
and 46° 09’ N, latitude, and it is 33 miles wide, the meridians of 549 17/ 
and 55° 03’ W. longitude bounding it on the east and west. 

The depth varies from 40 to 60 fathoms, and the bottom is composed’ 
of sand, shelis, pebbles, rocks, and corals. The general direction of the 
polar current, which sets over this bank, is usually from northwest to 
southwest, its course, as well as force, being more or less influenced by 
the wind. But little is known of the abundance of the cod here, as the 
fishermen prefer to go to grounds that are better understood than to 
stop on this. , 

Since 1875 halibut have generally been found very abundant in the 
winter and spring and sometimes, even during the summer, in from 
75 to 300 fathoms, along the edge of the ground between the Grand and, 
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Saint Pierre Banks, which is near the southern part of Green Bank. 
This locality appears to be a feeding-ground in winter, and during the 
spring is in the direct line of the route followed by the halibut that are 
migrating from the Grand Bank to other places farther north, and at 
this season it is not uncommon for immense schools to make their ap- 
pearance, moving leisurely along the edge, perhaps im some cases only 
a very little for several days at a time, and again more rapidly. The 
only vessels fishing for halibut at this place are from Gloucester, Mass, 


GRAND BANK. 


Considered either as to area or with regard to the extent of its fish 
eries, the Grand Bank is by far the most important fishing-ground in 
the Western Atlantic, if not in the world. It lies south and east from 
Newfoundland, is triangular in form, with sides nearly equal, one of 
them facing the east, one the south and west, and the other to the north 
and west. The north and east sides are each about 264 miles in length, 
and the other is 225 miles from the southern to the northwestern limit. 
It extends over more than four degrees of latitude, from 42° 57’ to 47° 
02’ N., and nearly six degrees of longitude, from 48° 22’ to 54° 16’ W. 

The most remarkable shoals are the Virgin Rocks and the Eastern 
Shoal Water. The former are a numberof rocky hummocks, severally 
known as the Main Shoal, Portuguese Shoal, the Haycocks, and the 
Eastern Shoals. On these the depth is from 4 to 25 fathoms, while 
between them it is from 40 to 50 fathoms. One or two of them break 
in rough weather, and though not very large, are at such times dan- 
gerous to passing vessels. They lie between 46° 25’ and 46° 30’ N. 
latitude and 50° 31’ to 50° 58’ W. longitude. The Eastern Shoal 
Water extends from about the fiftieth meridian nearly to the eastern 
edge of the bank and from 43° 50’ to 44° 50/ N. latitude. The depth 
of water is from 22 to 30 fathoms and the bottom is chiefly sand, but 
with some patches of rocks or gravel. With the exception of the shoals 
already mentioned, tie bottom is generally level, the depth being from 
30 to 50 fathoms, excepting in the whales déep, near the western part 
of the bank, where there is from 52 to 67 fathoms on a muddy bottom. 
The Grand Bank may be considered as a vast sandy plain in mid-ocean, 
but notwithstanding this is the general character of the bottom, there 
are extensive tracts where it is either composed chiefly of rocks and 
gravel or where these occur in patches of more or less extent. 

There is perhaps less current here than on any other of the banks, and 
oftentimes for days and weeks together it may be scarcely perceptible. 
This is generally the case during moderate weather, but a continuance 
of strong winds usually makes some tide. 

The principal food-fish taken here are the cod and halibut. Haddock, 
cusk, and hake are rare. There are a few cod (‘ground keepers”) in 
winter, but the best season is between the first of April and the first of 
November. The Grand Bank is essentially a feeding-ground for the 
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cod, which find there not only an abundance of shell-fish and crustacea of 

rarious kinds, but mollusks and several varieties of small fish that they 
are especially fond of. The appearance of large schools of cod at the 
same time with certain kinds of bait, for instance the capelin and squid, 
has caused these to be known to the fishermen as the ‘ capelin school” 
and the ‘squid school.” The spring fish, which feed largely on the 
bottom, and to some extent on lant, are at first found the most abun- 
dant on the southern part of the bank, but later spread over a large 
area. The capelin school comes in May and June, and at that time fish 
are found more or less plentiful all over the bank, although the locality 
between the latitudes of 44° 00/ and 45° 15/ and that east of the Virgin 
Rocks north of the forty-sixth parallel are the most generally resorted 
to by trawl fishermen, while the dory hand-liners gather about the Vir- 
gin Rocks, which is a favorite place for them at that season. The squid 
school appears in July and is found on the same grounds as the capelin 
school. Indeed, it is quite probable that it is made up chiefly of the same 
fish, their numbers increased, perhaps, by some new accessions. For 
several years but comparatively few cod have been taken after Septem- 
ber. Cod-fishing on the Grand Bank dates from the earliest settlement 
of America. The halibut fishery, however, is of comparatively recent 
date. This was begun in 1865, at which time, and for several subse- 
quent years, halibut were found very numerous on the bank. At first 
they were taken almost wholly on the Eastern Shoal Water, later on 
other parts of the bank, and since 1875 principally in the deep water 
along the western edge, where immense schools have been found in 
the winter and spring, and, though less frequently, sometimes in sum- 
mer. During the early part of the year the halibut usually do not re- 
main long in one place, as many of the schools perform their migrations 
at that season. The summer schools, however, are generally spawn fish 
and move but little. 

A large fleet of French vessels of various rigs, but mostly brigs and 
barks, resort to this bank to engage in the cod fishery. Besides these 
there is a fleet from the British provinces and another from the United 
States, the whole aggregating several hundred sail. with crews number- 
ing many thousands of men. 


FLEMISH CAP. 


Although the Flemish Cap is quite large, but comparatively little is 
known of it, and its boundaries are not fully defined on any of the charts. 
It is the most northern of the large fishing banks in the Western At- 
lantic, being located between 46° 36/ and 47° 59’ N. latitude and the merid- 
ians of 44° 06/ and 45° 25’ W. longitude. The extreme length is therefore 
83 miles and width 53 miles. The bottom is broken into patches of 
more or less extent of mud, rocks, pebbles, gravel, and sand. A slaty 
rock is the most common on that part of the bank resorted to by fishing 
vessels. The depth varies from 73 to 155 fathoms. 
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Cod and halibut are the only fish taken as an object of pursuit. Owing 
to the bank being situated so far to the north and east nothing is known 
about the abundance of fish in the winter season. Indeed, all that is 
known of them is in the period between the last of April and the first 
of August. In the spring and early summer cod and halibut have been 
found in great abundance. During the spring, however, the weather is 
often so rough that fishing can be carried on but a small part of the 
time, and after June the ground is so much infested with ground-sharks 
that the trawls are soon destroyed. Besides this there is more or less 
danger from drifting icebergs, which are often seen in great numbers. 
All these causes combined have hindered most of the fishermen from 
making any attempt to fish there. The only vessels known to ‘have 
visited this bank for cod and halibut are a few from Gloucester, Mass., 
and this has never been done until within a few years. 


COD FISHING-GROUNDS IN THE BAY SAINT LAWRENCE. 


The cod fishing-grounds in the Bay Saint Lawrence are comparatively 
of little importance except to the fishermen of the British Provinces. 
But few American fishermen go there, as the ocean banks are generally 
preferred by them. There is little difference between the depth of water 
and character of the bottom of the banks and elsewhere, and therefore 
the whole bay may be considered as a cod fishing-ground, wfth from 10 
to 60 fathoms of water, and bottom generally rocky but somewhat di- 
versified with areas of greater or less extent of sand, gravel, or mud. 
The only places of which special mention need be made are Bradelle 
Bank, Orphan Bank, “ Pigeon Hill Ground,” and “ Miscou Flat.” 

Bradelle Bank is in a northeasterly direction from the North Cape of 
Prince Edward Island, and in a direct line between that and the north- 
ern Magdalen Islands, the SW. edge being 22 miles from the former 
headland. It is 56 miles long and 24 miles wide. 

Orphan Bank is north of Bradelle. The center bears ESE. from 
Point Miscou, from which it is 47 miles distant. It is 36 miles long 
NE. and SW., and 15 miles wide, with a depth of from 10 to 30 fathoms, 
and bottom of rocks, coral, and sand. 

Pigeon Hill Ground is the shore soundings that lie southeasterly from 
Shippegan Island at a distance of 10 to 20 miles, and extends in the di- 
rection of the coast about 18 to 20 miles. 

Miscou Flat is a stretch of rocky shoal ground that makes out from 
Point Miscou about ESE. nearly twenty miles. There is from 10 to 22 
fathoms of water, the ground gradually sloping toward the outer part. 

On all these grounds cod-fishing is pursued only during the warmer 
season, from May to October. The abundance of cod, especially of the 
large fish, varies somewhat with different seasons, their presence in 
greater or less numbers being governed to a great extent by the amount 
of bait-herring, mackerel, &c.,on the ground. The fishing is largely ear- 
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ried on by the local residents in small boats, although some Nova Scotia 
vessels, and a limited number from the United States, sometimes engage 
in it. 

FISHING-GROUNDS NEAR THE MAGDALEN ISLANDS. 


The cod and halibut grounds about the Magdalen Islands are at 
present of little importance to Americau fishermen. Since the intro- 
duction of trawl-fishing if has usually been found that better results 
could be obtained elsewhere. ‘These grounds are rocky patches, and 
generally of limited extent, with comparatively shoal water and sharp 
bottom. They ogcur all around the islands, but are not of sufficient im- 
portance to make a special description necessary. A few trips of hali- 
but have been taken on the shoal about Byron Island, but the appear- 
ance of these fish is so uncertain in that locality that the halibut catchers 
rarely go there. The fishing is done almost wholly in the small boats 
of the resident fishermen, and by the small vessels belonging to the 
British possessions and at the French islands of Saint Pierre and Mi- 
quelon. 


CAPE NORTH FISHING-GROUND. 


Around the northern part of Cape Breton Island, at a distance vary- 
ing from 4 to 15 miles from the land, is a fishing-ground that is of con- 
siderable importance for a few weeks in the spring and early summer. 
This lies between Cape North and Saint Paul Island, and extends 
westerly about 15 miles, and southwesterly along the coast as far as 
Limbo Cove. The land is bold and high, with steep shores, so that 
notwithstanding the close proximity of the fishing-ground the depth 
of water on it is from 65 to 100 fathoms. The bottom is mostly tough 
clay, but 10 or 15 miles from the land there are some rocky ridges. The 
current sets out of the Gulf of Saint Lawrence toward the southeast, 
although the direction in which it runs in the vicinity of Cape North 
changes more or less in conformity with the land. The strength is 
increased by strong westerly winds, and after a long continuance of 
these, the current sometimes runs 3 or 4 miles an hour. As a general 
thing, however, the tides run slowly About 1860 and 1861 cod and 
halibut were found in abundance, but later the halibut seemed to dis- 
appear, and for several years have been taken only occasionally. The 
cod are still found quite plenty in May and June, at which time they 
are moving slowly in by the headland on their way to the. shoaler 
grounds in the bay of Saint Lawrence. The fishing is often obstructed 
by floating field-ice, which sometimes prevents the vessels from reach- 
ing the ground until late in the season. This place is resorted to by 
provincial and American vessels, but owing to the difficulties that 
have been alluded to, the fleet is usually small. 
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Mr. N. P. Scudder makes the foNowing statement about the grounds 
in Davis Strait which are resorted to by the halibut fishermen of 
Gloucester : 

“The fishing banks are 15 to 40 miles from the coast, and, if we can rely 
upon the Danish charts, extend from Disko Bay to within 5 30 of Cape Fare- 
well; for these charts give soundings all along the coast between these 
two points. Extensive as the banks may be, only a small partof them, 
the part about Holsteinborg and Cape Amalia has been tried by Amer- 
ican fishermen. That the fish are to be found throughout the whole ex- 
tent is more than probable; for the species is identical with that taken 
on the Grand Banks, and we would naturally infer it would be found 
in all favorable situations within the limits of its distribution. It is 
also reported that Capt. Rasmus Madson, commonly known as ‘Cap- 
tain Hamilton,’ who has been to Escunlendl several times, set his 
trawls for these fish farther to the south (probably off of Godthaab) and 
found them very abundant, but was unable to secure many on account 
of the numerous ground-sharks playing the mischief with his trawls. 

“The depth of water on the banks is from 15 to 90 fathoms. 
* * j%* At the inner edge the banks have a sudden slope, leaving 
a long submarine valley, the depth of which I did not ascertain, between 
them and the mainland. ‘The surface of the banks is varied, though 
generally rocky, with here and there sandy and clayey spots. The 
character of the fauna varies considerably and often abruptly in places 
alittle distance apart. * * * ‘The halibut were also more plen- 
tiful upon the edge than any other part of the bank. * * * It 
will readily be seen from the preceding remarks that a careful survey 
of the banks, with the view of determining their limits, character, and 
fauna, could not fail of being of great use to the fishing interest, to say 
nothing of its immense importance from a natural history and geolog- 
jcal point of view.” (Report U.S. F. C., 1880, pages 193-4.) 

Besides the banks that have been described there are many small 
patches, generally some part of the shore soundings, along the coast from 
Florida to Maine which are resorted to by small boats and also by larger 
craft. Although these fishing-grounds are important in the aggregate 
there are none of them sufficiently large to require a special sng re 
in this place. 

Mention should also be made of some of the more noted insltore 
fishing-grounds of the north. Among these, perhaps the most impor- 
tant is the Strait of Belle Isle, though at present this locality is rarely 
visited by fishing vessels of the United States. The inshore halibut 
grounds, along the shores of Anticosti Island and the coast of Lower 
Labrador, were important for a few years, 1870 te 1874, but have seldom 
been visited since 1875, the few trips that have been made to those lo- 
calities since that period being usually unremunerative. Other inshore 
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localities, which are no longer good grounds for halibut, might be men-- 
tioned, but it may suffice to say that at present the only place where 
halibut are found abundant near the shore is on the west coast of New- 
foundland. . 


THE MACKEREL FISHING-GROUNDS. 


The principal fishing-grounds for mackerel (Scomber scombrus) are 
along the coast of the United States north of Cape Hatteras and in the 
Bay and Gulf of Saint Lawrence. The ordinary range of the mackerel 
onthe American coast is between the parallels of 35° and 52° N, latitude. 
Instances have been recorded of their appearance north and south of 
these limits, but all the evidence goes to show that their presence in 
those waters is exceptional. The extent of the fishing-grounds on which 
mackerel are commonly, caught is considerably less than that first men- 
tioned, since they are rarely taken south of the thirty-seventh or north 
of the fiftieth parallel of north latitude, and the best obtainable evidence 
shows that the average southern limit of the first catches in the spring 
is about 38° 00’ N, latitude.* 

The most northern localities where mackerel have been found abun- 
dant by fishermen who were seeking them (this is by no means a com- 
mon occurrence) are the Seven Islands, 50° 05’, and Mingan Islands, 
50° 14’ N. latitude, both of these groups of islands being situated near 
the coast of Lower Labrador. 

Mackerel appear on the coast of the United States early in April— 
very rarely in Mareh—and until the middle or last of May the fishing- 
ground for them is along the coast from off the capes of the Delaware to 
the South Shoal of Nantucket, advancing northwardly with the season 
and at varying distances, say from 3 to 60 miles, from the land. From 
June to September the best grounds for these fish are off the coast of 
Maine. Sometimes they are caught in the bays, some distance inside 
of the outer islands, but more generally from 5 to 70 miles offshore. 
Large schools of mackerel frequently appear on George’s Bank in the 
summer, and it.is not uncommon for that to be one of the favorite 
grounds for these fish during a large part of the season. When the au- 
tumn migration of the mackerel takes place, which is generally in Octo- 
ber, and continues sometimes through November, they begin to move 
southward; the fishing-grounds, of course, change (the vessels follow- 


*The journal of schooner Alice, of Swan’s Island, Maine, records the fact that the 
first mackerel in 1879 were caught in 37° 50’ N. latitude and 74° 03’ W. longitude. 
The first catch of the Alice in 1878 was in 38° 38’ N. latitude. 

The journal of schooner Augusta E. Herrick, of Swan’s Island, records first mack- 
erel taken in 1879 in 37° 57’ N. latitude and 74° 22’ W. longitude. 

First mackerel taken by schooner John S. MeQuin, of Gloucester, in 1879, in 37° 427 
N. and 74° 13’ W. 

First fish by Charles Haskell, 1879, in 38° 08’ N., 73° 57’ W. 

First fish by schooner Albert H. Harding, 1879, in 38° 08’ N., 74° 30’ W. 

First fish eanght by schooner John Somes, in 1833, was in 33° 21' N. and 74° 12’ W. 
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ing the schools) from the coast of Maine to Massachusetts Bay and the 
waters off CapeCod. They have never been followed far south of Cape 
Cod when leaving the coast, the inclemency of the weather at that sea- 
son generally preventing such an undertaking. It should, however, be 
said that mackerel have been found for the past few years quite abun- 
dant and of large size during the entire summer season and quite late in 
the fall, in the vicinity of Block Island. 

We will now consider the more eastern or northern resorts of the 
mackerel. Toward the latter part of May, about the time when the 
southern wing of the great army of mackerel is approaching the waters 
of Cape Cod, another body, which may be called the northern wing, 
and which would appear to be distinct from the other, sweeps in past 
the island of Cape Breton and enters the Bay of Saint Lawrence. ‘The 
mackerel make their appearance in those waters late in May or early 
in June. These are, however, apparently but the vanguard of the 
schools of fish that follow, and which are undoubtedly part of the 
same body of fish that first makes its appearance on the coast of the 
Middle States. During the month of June large quantities of mackerel 
are moving along the coast of Nova Scotia and passing through the 
Gut of Canso into the Bay of Saint Lawrence. Many fish are caught 
in nets, seines, and pounds while these migrations are taking place, and 
also during the fall when the mackerel are returning over the same 
track on their way south, and therefore the coast of Nova Scotia for a 
brief season in the early summer and late autumn may be considered a 
fishing-ground for mackerel, although the fishery on that coast is carried 
on exclusively by residents of the Province. Of the Bay of Saint Law- 
rence it is only necessary to say that from early in June to October, 
seldom later, this is a well-known habitat of the mackerel, though since 
the universal adoption of the purse-seine by the mackerel catchers 
much better fares have been obtained on the coast of the United States, 
and as a rule trips to the bay have resulted in loss. Thisis partly due 
to the mackerel being less abundant and of a poorer quality than for- 
merly, but in a greater degree to the difficulties of seining on grounds 
where the water is generally shoal and the bottom foul. In conclusion, 
mention should be made of the fishing-ground off the east side of Cape 
Breton Island, in the vicinity of Sidney, where mackerel have occasion- 
ally been found abundant; Sable Island, where they were found quite 
numerous and of large size for one or two seasons, about 1853 and 1854; 
and the west coast of Newfoundland, where they have been known to 
occur at irregular intervals and where at jeast one trip has been ob- 
tained by an American schooner. 


B.—THE FISHERY MARINE. 


Important changes have been made in the models of fishing vessels 
during the last half century, and in the appliance of labor-saving ap- 
paratus to their rig and fittings. Although these improvements have 
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contributed much to the comfort and safety of the fishermen as well as 
to the success of the fisheries, it will, perhaps, suffice for the present — 
purpose to allude very briefly to the vessels of former days, some of — 
which may yet be occasionally seen, particularly in the shore fleet of 
astern Maine. 

The “bankers” of the last century and the beginning of this were 
narrow, straight-sided, square-sterned schooners, with high quarter- 
decks, and very bluff—nearly square—bows. ‘They were short-masted, 
consequently having but a small spread of canvas, and were extremely 
slow sailers. These vessels were usually from 40 to 75 tons, carpenters? 
ineasurement. The Chebacco boats, or “ram’s-head boats,” as they were 
sometimes called, which at that time were employed in the shore fish- 
eries, were of small size, LO to 20 tons, and were generally sharp aft, with 
two masts and no bowsprit. Next came the pinkie and the square-stern 
schooner with low quarter.* About 1845 the ‘half sharp” schooner 
made its appearance, and from this date rapid changes were made, and 
a few years later, about 1850, the “sharp-shooter” (as the clipper 
schooner was at first called) was introduced. 

The fishing vessel of the present time is the embodiment of the com- 
vined and intelligent efforts of fishermen and builders through a long 
period of years, and as a result we now have the schooner-rigged clipper, 
with broad beam, a large spread of canvas, and possessing excellent 
sailing and sea-going qualities. Although there is a general resem- 
blance to each other among the vessels composing the fishing fleet, cer- 
tain changes in the rig and slight differences in the model are sometimes 
rendered necessary for their better adaptation to certain branches of the 
fisheries. Nearly ali of the larger class of vessels are, however, con- 
structed on a model which is well adapted for any fishery, and it is only 
the so-called market boats, which are usually of smaller size, and a very 
few vessels built for the mackerel fishery alone that differ from the rest; 
these are usually very sharp, and sometimes not so deep as the others, 
largedeck room and swift sailing being the qualities most desired. ‘There 
are, however, considerable differences in the rig. These are rendered 
necessary by the changes in the seasons, it being evident that in some 
branches of the fishery where speed is a special object a larger number 
of sails can be carried in the summer, when light winds are prevalent, 
than during the winter months, when heavy galesarefrequent. The win- 
ter rig of the vessels employed in the George’s cod-fishery is the light- 
est of any. To fit them for a winter trip the maintopmast is sent down, 
and they then carry but three sails, namely, mainsail, foresail, and jib. 

-In the spring, when there is no longer a probability of meeting heavy 
gales, the topmast is replaced, and they then carry a staysail, and some 
have also a gaff-topsail. 


* Although sloop- Hered Vv Beha eae been peat are still employed in the fisheries, 
these form but a comparatively small part of the fis hing fleet, the schooner rig having 
always been a favorite one with our fishermen, 
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The summer rig of the Georgesmen, that has just been described, is 
the same as the winter rig of the vessels that are employed in other 
branches of the fisheries ; for instance, the bank halibut fishery, the 
haddock fishery, and the shore cod fishery. In summer nearly all of 
the bankers and mackerel catchers have flying-jibs. Many of the latter 
class of vessels, and also a few of the halibut catchers, have a foretop- 
mast, and carry, in addition to the sails that have already been men- 
tioned, a fore gaff-topsail and balloon-jib. A vessel rigged in this manner 
has eight sails, and resembles a yacht in appearance ; a schooner of 75 
tons will spread nearly 1,300 yards of canvas. The necessity of mak- 
ing rapid passages to and from the fishing-grounds, and moving swiftly 
from place to place in pursuit of fish, renders it necessary to have a 
large amount of canvas to improve the prevailing light winds of sum- 
mer. 

The size of the vessels engaged in the fisheries varies from 5 to 193 
tons, although there are but few that are more than 110 tons. The fleet 
engaged in shore fisheries is composed of vessels of the smallest class, 
from 5 to 50 tons, the average being about 20 tons. A portion of these, 
more particularly on the east coast of Maine, are old-fashioned vessels— 
a few of them are pinkies—and are not employed except during the 
season when fine weather may be expected. The greater part of the 
shore fleet, however, are the best class of small-sized vessels, and many 
of them are employed in fishing at all seasons. Many of these pursue 
the cod and haddock fisheries in winter. In summer the small vessels 
engage inimany kinds of fishing, changing from one to another, and fol- 
lowing whatever promises the best results at the time. 

The winter haddock catchers are usually all first-class vessels varying 
in size from 25 to 80 tons, averaging about 50 tons. Many of these ves- 
sels are among the finest in the fleet, and the majority of the larger ones 
are generally employed in the mackerel fishery in summer. While the 
smaller haddock schooners do not go farther than 30 or 40 miles from 
the land, and usually a much shorter distance, the larger ones make 
trips to George’s and Brown’s Banks, and occasionally even farther 
east.* 

The Georgesmen are all first-class vessels, averaging.a little more than 
60 tons, the extremes being from 40 to85 tons. These vessels, like all 
others that are employed in the winter fisheries, are heavily ballasted 
with rocks or iron (generally with the former); the ballast is covered 
with planks, which are fastened down in the most secure manner. 
Above this platform the hold is divided by bulkheads and partitions 
into sections or pens, in which the fish are packed away in ice, or salted. 
Although the vessels undoubtedly fish on George’s Bank the greater 


*Trips are made to the western part of Nova Scotia, and during the winter of 
1880~81 many of the large vessels went as far as Le Have Bank, where haddock were 
foundin great abundance, some of the vessels getting as many as 500,000 to 600,000 
pounds each during the winter, most of which were caught on this bank. 
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part of the time, they also make trips to Le Have Bank, Brown’s Bank, 
Seal Island Ground, German Bank, and occasionally to some other — 
grounds. A few trips have been made as far east as the Western Bank — 
(Western Bank and Le Have trips are usually made in December and — 
January), and as far south as Block Island, but only at rare intervals. ; 

The greater part of the vessels composing the mackerel fleet are ( 
clipper schooners, many of them being equal in appearance and sailing — 
qualities to first-class yachts. It has already been mentioned that some 
of them carry a great amount of light sail, but while this is true of the 
larger vessels and for some others, there are a few of the smaller ones 
that have no flying-jibs. The average size of the mackerel catchers is 
about 60 tons, the extremes being from about 20 to 151 tons. There 
are few, however, over 100 tons; and the largest one is a three-masted 
schooner. 

The bankers average larger than the vessels employed in etties fish- 
eries. Few are less than 60 tons; the average size is about 75 tons; 
while a small number are more than 100, and the largest, a three- masten 
schooner, is 193 tons. The fleet is composed chiefly of the finest class 
of sea-going vessels, and this may especially be said of those employed 
in the bank halibut fishery. There are, however, a few old-fashioned 
schooners that make trips for cod in summer. The salt carried by the 
 eod-fishermen serves for ballast, and this is stowed in “ pens” or bins in 
the hold. The halibut catchers and a few other bankers are ballasted 
like the Georgesmen, though perhaps not so heavily, the ice and salt 
they carry making up the deficiency. The fishing-grounds visited by 
the bank fleet extend from Le Have Bank to Davis Strait, although 
the Grand Bank, Banquereau, and Western Bank are the principal ones. 

The vessels of the New York market fleet belong chiefly to the ports 
on Long Island Sound. They differ in some respects from the vessels 
of Northern New England, as they are, with the exception of the halibut 
catchers, nearly all welled smacks, and a considerable portion of them 
are sloops. The smacks take the greater part of their catch to market 
alive, preserving, however, the dead fish in ice. The vessels engaged 
in the halibut fishery are arranged somewhat similar to those already 
mentioned, and éhe fish are kept in the same manner, namely, by icing 
them. Although there is not so large a proportion of extremely sharp 
vessels in the New York fleet as in the fishing fleet north of Cape Cod, 
there is, nevertheless, a general resemblance between the schooner- 
rigged vessels and those of Massachusetts. The average size of the 
market smacks is about 40 tons, the extremes being 20 and 65 tons. The 
smacks fish from Cape Henlopen to George’s Bank, principally on some 
part of the shore soundings, catching cod, haddock, &c., in the winter, 
and besides these several other varieties in summer. The halibut catch- 
ers go farther east on George’s Bank and adjacent grounds. The few 
vessels employed in the southern coast fisheries belong to the same 
class as the smacks that have been mentioned ; indeed the greater part 
of them were built in the ports of Long Island Sound. 
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The next to be considered are the open boats, of which ‘there are a 
great many kinds, a few only of which, the more notable forms, can be 
mentioned here. 

The sharp-stern fishing-boat is more universally used in the coast 
fisheries than any other, and to show how widely these are distributed 
along the coast it is only necessary to mention that the boats of Block 
Island and No Man’s Land, the “ five-handed” boat of Cape Cod and 
the coast of Maine, and the *“‘ quoddy ” boat of Wastport, belong to this: 
class. ; 

One of the most peculiar fishing-boats on the coast is the cutter-rigged 
sloop, used exclusively by the Irish fishermen of Boston. These are 
said to resemble the fishing-boats of Ireland, and are generally called 
“Dungarvan boats” by other fishermen. The length varies considera- 
bly, the average being about 30 feet on top. ‘They have a reasonably 
sharp but rounding bow, square stern, with the rudder hung outside ; 
are deep in proportion to their length, with a wide stem and deep keel. 
They are said to be excellent sea-boats. The forward part is decked 
over, thus forming a cuddy where the crew eat and sleep. There is a 
cockpit aft, with a seat around it. The midship section is partially cov- 
ered on each side. In the bottom of this is placed the ballast, on top 
of which the fish, gear, &c., are stowed. The bowsprit is adjustable, 
and two jibs are carried, one being set on a stay, the lower end of which 
fastens to the stem. In other respects they do not differ materially in 
rig from other sloops. In spring, summer, and fall these boats are em- 
ployed in the cunner, haddock, and other fisheries for Boston market, 
the catch being chiefly sold fresh. In autumn most of them engage in 
the herring fishery with gill-nets at Cape Ann and other points in Mas- 
sachusetts Bay. » 

The dory, which is so well adapted to the deep-sea fisheries, and is 
quite indispensable to our bank fishermen, originated during the latter 
part of the last century in Salisbury, Mass. This boat was originally 
designed for a lighter, and for many years was scarcely used for any 
purpose besides that of removing the cargoes from vessels at Newbury- 
port. It was, however, employed to some extent in the fisheries early in 
the present century, and since the introduction of trawl fishing it has 
come into general use. The thwarts are adjustable, and, when these are 
removed, several dories may be ‘‘nested” inside of each other, the 
whele occupying the same space as one boat, and for this reason they 
are much better adapted for stowage on the deck of a vessel than any 
other style of boat. In addition to this, they are excellent boats in a 
rough sea, are capacious, light to handle, and also cheap; therefore 
it follows, as a matter of course, that they are extensively used in most 
of the important fisheries, among which may especially be mentioned 
the bank cod and halibut fishery and the mackerel fishery (each vessel 
with a purse-seine usually carries two dories).. Large numbers are also 
employed on the haddock vessels, the shore fishing fleet, and in the boat 
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_fisheries of the coast. These boats are flat-bottomed, with flaring sides, 
sharp bows, and V-shaped, oblique, projecting sterns. They are from 
12 to 16 feet in length (bottom measurement), different sizes being re- 
quired for the various kinds of fishing. There is but little variation in 
the models, although for certain purposes* they are built somewhat 
wider and deeper than the average. 

The seine-boat that is.used in the mackerel fishery i is a modification 
of the whale-boat, and is sharp at bothends. It has been found admir- 
ably well adapted for purse-seining, as it moves easily through the water 
and at the same time has sufficient buoyancy to carry safely a large 
seine while being towed very swiftly by a vessel. The ordinary size of 
these is 36 feet in length, though a few larger and smaller ones are 
used. 

In addition to the boats that have been described, the following may 
be mentioned as being, perhaps, the most noticeable: (1) The square- 
sterned, sloop-rigged lobster-boat of Bristol, Maine; (2) the square- 
sterned ‘‘reach-boat”; (3) ‘“double-ender” (a canoe-shaped boat), both 
this and the preceding being common on the coast of Maine; (4) the 
‘“‘drag-boat” of Cape Cod; (5) the square-sterned, cat-rigged boat of 
Southern Massachusetts; (6) the sloop lobster-smack of Long Island 
Sound; and (7) the surf-boat of New Jersey. 

The other forms of fishing-boats are mostly modifications of those 
that have been noticed, and it is scarcely desirable to make further 
mention of them here. 


C.—METHODS OF CAPTURE OF SEA-FISHES, AND THE CHANGES IN 
THIS RESPECT IN LATER YEARS. 


The different varieties of sea-fish and their varying habits and modes 
of occurrence involve the necessity of special or peculiar methods for 
their capture ; and the great diversity of implements and processes in 
use in different parts of the world is therefore not a subject of wonder. 
For the most part, however, nearly all the methods will fall under the 
head of the bow and arrow, the spear or lance, the line, the seine, the 
beam-trawl, the weir or trap; with some subsidiary means, such as the 
employment of narcotics or poisons, explosives, &c. I shall consider 
these methods under the foregoing heads. 

The bow and arrow.—It is probable that in the pursuit and capture of 
wild animals our savage ancestry first made use of the hand or foot, 
the power of running, the strength of arm, and the acuteness of the per- 
ceptions, especially those of sight and smell, which in all probability were 
developed to a very high degree, and in as respect equaling, if even 


*Dories built IRR for hedaeee fishing, w here but little rowing is required, are 
not so sharp as others, carrying capacity Hone the chief requirement. The same may 
be said of those used by the fresh-fish companies in the larger fishing ports. A few 
have been built with rounding sides, but this form has not been so favorably received 
by our fishermen as the other with straight flaring sides. 
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they did not sometimes surpass, the most highly favored of the associated 
animals. Very soon, however, subsidiary apparatus would be called 
into play, either the throwing of stones or sticks, picked up at random, 
or the use of a specially fashioned club either for striking or throwing ; 
and ultimately the arming of the stick with animplement for piercing, 
constituting the spear or lance, and, finally, the discharge of this spear, 
in a modified form, by means of a bow, constituting the bow and arrow. 

It is, of course, difficult to say how soon the arrow and the lance were 
brought into play. We only. know that among the very earliest pre- 
historic implements are the stone tips, undoubtedly used for this pur- 
pose and continued to be employed by the wild tribes down to the 
present day. The bone and wooden tips, which doubtless were called 
into play at about the same time, perished, as being constructed of less 
durable material. 

The spear and the bow and arrow constitute very efficient means for 
capturing fish, in view of the closeness of approach to many species 
which is possible. No more effective method could be devised for cap- 
turing such species as the salmon than the spear, with its modifications 
of the harpoon, the grains, &c. In sea fishing it is especially such fish 
as the flounders, skates, eels, and other kinds that fall victims in large 
numbers to this method. The Esquimaux and the Indians of the north- 
west coast of America employ the bow and arrow very extensively for 
the capture of fish of various kinds. There are numerous and varied 
illustrations of this fact among the collections of the National Museum 
at Washington. 

The harpoon comes legitimately in this series of weapons and has 
aumerous applications. The head is placed at the end of a stiff handle, 
and sometimes when this is buried in the flesh it slips off, but remains 
connected by a thong or cord either to the harpoon itself or to a buoy 
which is thrown overboard. The latter method is most generally em- 
ployed in the capture of the swordfish. In the whale fishery the end of 
the line is attached to a boat, which thus serves asa buoy or float. The 
combination of a torpedo or an explosive with a lance, either kept in 
the hand or discharged from a gun, is a more recent and extremely effi- 
cient method of capture of the large animals of the sea. 

The line.—This may be considered essentially under the two divis- 
ions of the line held in the hands orat the end of a rod affixed to some 
object on the shore or to a float of some kind, and having at the extreme 
opposite end one or more hooks baited, with or without floats, for buoy- 
ing the hook to a certain height above the bottom, or for showing by its 
motion the attack of the fish. Here we have the first idea of the hook, 
either covered with some substance attractive to the fish that conceals 
its character or simulates small fish and other objects that tend to at- 
tract its victims. The use of the hook and line in combination for the 
capture of fish is of the utmost antiquity in this respect, perhaps little 
inferior to the bow and arrow. While, of course, the lines themselves 
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have perished with time, we still have the hooks, sometimes of stone 
and sometimes of bone, of shell, or of metal, and usually constituting 
very attractive objects of pipieolomeal ieee an Usually the barb of 
the hook is on the inner or concave line. A curious anomaly, however, 
in this respect, is seen in the hooks of the prehistoric tribes of the coast 
of Lower California, which, whether made of bone or of shell (sometimes 
of extreme artistic beauty), invariably have the barb on the outer or con- 
vex outline. Sometimes the barb is dispensed with entirely, with or 
without some device to occupy its place and function. 

The hook and line, whether in the hand or affixed to the end ofa rod, 
is the simplest of all methods for capturing fish, and the one most uni- 
versally employed. Where fish are abundant it will generally take a 
sufficiency for all ordinary purposes, although where a large market is 
to be supplied it is not wholesale enough for the requirement. It does 
not waste the fish as much as other methods, and has especially the ad- 
vantage of seldom taking those about to spawn, most species refusing 
when in this condition, to be allured by the bait. There are some fish, 
indeed, which cannot be induced to take the hook at any time, and of 
course we have to depend on other methods, especially the net, in one 

‘form or another, for capturing them. 

The trawl-line.—Where fish are needed in larger number than they 
can be taken by the hand-line, with a given number of persons, and 
where distant markets, rather than the local consumption, are to be pro- 
vided for, what is called the trawl-line comes efficiently into play. This 
term, however, is applied to it only in the United States, where it is 
sometimes called the ‘set-line.” On the continent of Europe it is 
known as the “long-line,” while in England it is called the ‘‘ bultow,” and 
one variety of it, the Genin. ” Tt consists of a long line, having fast- 
ened to it at poeta intervals, usually 6 feet, a succession of short lines, 
usually about 3 feet in length, and having hooks at the ends. The an- 
‘tiquity of the trawl or long-line is probably very great, the period of its 
first introduction into Europe not being anywhere a matter of record. 
It was first used in North America on the banks of Newfoundland for 
sea fishing by the French. Its introduction to the main land of the 
provinces and of the United States has been somewhat more recent, 
although now it is very generally made use of. 

According to Captain Atwood,* the use of trawl-lines was first mtro- 
duced into Massachusetts by a number of Irish fishermen of Galway, 
who settled on Cape Cod. Their success with this novel apparatus was 
so great as to:induce its immediate adoption by the native population. 

There has been a singular antagonism on the part of those who use 


* Writing of ee occurrences of vine year 1843, Cz aatain ees says: ‘About this 
time we began setting trawls for halibut, as has been described elsewhere.” Capt. 
Peter Sinclair, of Gloucester, claims to have been the first to use trawls in Massachu_ 
setts Bay, about 1850, and makes the statement that a man named Atwood, who be- 
longed at Provincetown, and was with him at the time, afterwards introduced the 
method of trawling in that place. 
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_. the hand-line, to the introduction of the trawl, and many accusations 


have been brought against it, on the score of its destruction of the fish 
and the injury to the fishing-grounds, in regard to which we shall in- 
quire hereafter. 

One proof of the antiquity of the long-line is the fact of its exist- 
ence in almost the form used by civilized nations among the Indians of 
the northwest coast of America. It usually happens tliat aboriginal 
methods now employed by savage tribes have been handed down from 
a very high antiquity, and it is not at all improbable that the people of 
modern Europe simply developed an implement made use of many 
thousands of years previously by their ancestors. 

The trawl-line as mentioned consists essentially of a line of varying 
length, sometimes, as on the coast of England, as much as 7 or 8 miles, 
more usually, however, from 100 yards upwards, with short lines of 
perhaps 3 feet in length attached at intervals of 34 to 6 feet, each with 
a hook, but commonly not provided with leads or sinkers. To one end 
of this long line is attached a weight, by means of which it is carried 
to the bottom. The line is then paid out at the side of the boat, the 
hooks being’ previously properly baited, and the other end is weighted 
and dropped to the bottom also. At each end of the long line is an 
attached buoy, which, floating at the surface, indicates the location of the 
two ends. Sometimes, in the case of very long lines, there may be in- 
termediate weights and intermediate buoys, those at the extreme ends 
in such a case being differently marked for their proper designation. 

The bait used on the long-lines varies with the country and the cir- 
cumstances, the longer lines used in England for the capture of cod 
being baited almost entirely with the whelk (Buccinum undatumn), a 
mollusk or shell-fish very abundant in England, and for the capture of 
which numerous vessels of from 10 to 20 tons are employed. 

The whelk is taken sometimes with the net, more usually by the use 
of some bait which attracts them into a basket or inclosure, in which 
they are then lifted out. The abundance of this object in the Euro- 
pean waters is very great, as with all its consumption the numbers do 
not appear to decrease. 

In the ordinary boat fishing the long-line is usually baited with the 
common muscle, the use of fish, such as fresh herring, &c., being much 
less common than in Northern Europe andin America. The whelk and 
species closely allied to it are abundant in the: United States; but so 
far comparatively little use is made of them. It is probable that in 
the search for improved qualities and increased quantities of bait for 
the capture of codfish this will soon come into play and constitute a 
very desirable and satisfactory substitute for the other varieties. The 
clam among the mollusks is more generally employed for this purpose, 
both the Mya arenaria, or soft clam, and the Venus mercenaria, or 
hard clam. There are several other species which are used in large 
numbers for this purpose, to which reference will be made in another 
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place. Of course fish may be employed, either herring or mackerel, 
fresh or salted, as well as capelin, portions of the cod, the lamprey, 
and, indeed, fish generally; the most appetizing and attractive fish 
bait for this and other purposes is probably the menhaden or pogee. 

The traw!]-line reaches its maximum of application and of size in the 
cod and other white fisheries which are carried on in the North Sea on 
a very large scale. At Great Grimsby, one of the principal centers of 
this kind of fishing, the long-lining is prosecuted by means of smacks 
of about the class and size of those employing the beam-trawl, from 40 
to 60 tons, and even greater tonnage. A crew of nine to eleven hands 
is required to bait and work the lines; and the fish when caught are 
kept alive as long as possible, in wells. A complete set of long-lines, as 
used in all these vessels, consists of about 15 dozen, or 180, lines, each 
of 40 fathoms in length, and carrying 26 hooks on smaller short lines, 
called snoods. These are placed about a fathom and a half apart, soas 
to prevent the snoods from becoming entangled with each other. These 
180 lines are united into one, forming a single line of 7,200 fathoms, cr 
about 8 miles in iength, and carrying 4,680 hooks. Contrary to the 
practice in Norway,where the lines are set in the afternoon and taken up 
the next morning, in England the lines are always put down and taken 
up by daylight; they are “shot” at sunrise or earlier, and taken up be- 
fore night ; sometimes, indeed, two casts can-be made in one day. The 
baiting is generally done at night. A small anchor holds the line steady 
at every 40 fathoms, with a buoy at each end, and at each intermediate 
mile, as already explained. * 

According to Mr. Holdsworth the use of wellsin cod-fishing was first 
tried at Harwich, in 1712, and soon increased very rapidly, until now 
itis very extensively employed by many nations. Inthe work of Holds- 
worth (Deep-Sea Fishing and Fishing Boats) will be found very useful 
statements in regard to the use of the trawlin England. 

As already stated, the whelk is used as bait on the largest long-lines, 
as any other would be too readily washed away by the rapid tide. The 
shorter lines, shot froim boats, usually in quieter waters, are served by 
means of the softer muscle, a mollusk, also extremely abundant in the 
United States. The fish are usually taken alive, and after a puncturing 


* Although the British fishermen set longer trawl-lines in one string than the 
Americans do, they rarely if ever use so many fathoms or such a number of hooks to 
the vessel as the latter. The greaterpart of the American ‘‘bankers” set more than 
nine miles of traw! in the ageregate, having 9,000 hooks attached, while the smallest 
amount would be about two-thirds asmuch. It should also be borne in mind that 
it is not uncommon for the American fishermen to set and haul this amount of gear 
twice aday. The vessels engaged in the winter haddock fishery on our coast have a 
still greater number of hooks than the cod fishermen. The smallest class of these 
rarely have less than eight miles of trawl, with 12,000 hooks attached, while all of 
the larger vessels have, at least, half as much more, and quite a number have twice 
as many, namely, 24,000 hooks, or about sixteen miles of trawl.—J. W. COLLINS. 
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of the air bladder by a long needle, they are placed in wells in the 
vessel and carried alive to market when a cargo has been obtained. 

According to Holdsworth (p. 148), there is no reasonable ground to 
believe that the catch on the coast of England has been diminished in 
numbers in consequence of the action of the long or trawl lines, the 
principal means of capture. On the contrary, the same ground has, 
year by year, furnished an increasing abundance in proportion to the 
number and size of the vessels employed, the catch being nearly if not 
entirely as great on any given number of hooks as it was many years 
ago. 

The capture of cod on the Norwegian banks is also made principally 
by the trawl-line, although the hand-line and the gill-net are also 
brought into play. 

For the purpose of ascertaining the present views of the Norwegian 
experts charged by the Government with the supervision of fishery 
operations, I addressed a letter to one of their number, Mr. Robert Col- 
lett, of Christiania, Norway, and bis reply is herewith presented : 


“You ask me whether any question has arisen in Norway as to the 
ereater destructiveness to fish or to the fishing-grounds in consequence 
of the use of the long-lines. Not at all. Iam quite sure the long-line 
is just used in the ‘great cod-fisheries,’ particularly in Lofoden Islands 
and along the coast of Aalesund, in the spawning season, and it would 
be a very bad fishery if the fishermen had nothing but hand-lines. 

“T never heard of any putrefaction of the grounds by the fishes 
breaking off from the hooks, and inthe great depths, where the fishery 
is very good, nothing of that kind would be felt. I never heard of such 
a thing in Norway, and I could give you an example from the herring 
fisheries that proves there is nothing probably in this outery. 

“In the year 1834 great herring flocks were caught in a little fiord, 
Oxlofiord, a branch of Stonfoldenfiord, in Namdalen. By an accident 
once, the masses could not be taken up from the nets, and several 
thousand barrels died before they could be used. All these dead fishes 
were thrown into the water on a very small area in a narrow fiord and 
covered the bottom with a very thick layer. Notwithstanding, two 
years later the fiord was again full of fish, and thousands of barrels were 
caught just on the spot where the fishes had been thrown out. 

‘CAs to the nature of the bait, itis partly fish, greatly invertebrates. 
On the great cod-fisheries in Lofoden, where they are catching the fish 
from January to March (the spawning season), they use herring. In 
Finmark they use Mallotus villosus, the best bait thatis known. (When?® 
this fish is in the fiord you cannot get cod with any other kind of bait.) 

‘“‘Here they also use cephalopods (Ommastrephes). In the southern 
part of Norway, where they catch cod every season, they use Mytilus 
modiolus, Mytilus edulis, young Clupea harengus, Arenicola piscatorum, and 
Palemon squilla. I have not heard of any other sort of bait. The baitis 

S. Mis. 90-——8 
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always used fresh, and it is only in the case of extreme scarcity of fresh 
bait that salted herring are used. 

“T remember now another fish which they use in the northwestern 
parts, viz, the Ammodytes lancea. These as well as the young herring 
are used whole, 7. ée., the whole little fish on a hook. 

“ROBERT COLLETT. 

“ CHRISTIANIA, NORWAY, October 4, 1877.” 


The winter fishing on George’s Bank is entirely by hand-lines, the 
weather being too inclement to permit the use of the ‘trawl. At the 
Lofoden Islands, 24 lines, each with 120 hooks, are usually fastened 
together into one, thus carrying 2,880 hooks, although sometimes, in 
particular localities, where the nature of the bottom requires it, a 
much shorter length is employed. As in England, the short lines, 
or snoods, are between 6 and 7 feet apart. Here, however, the lines 
are shot in the afternoon, remaining down all night and taken up the 
next morning. No line can be put down before noon, nor can it remain 
down after midday. * 

Very often a glass ball, the size and shape of an egg, is fastened about 
a foot from the hook, so as to buoy the bait a few feet from the bottom 
and make it more easily observed by the fish. 

The usual yield of a long-line, with the number of hooks given above, 
is 240 to 360 fish per day, and it is readily managed by two persons, 
while a hand-line, worked by one person, rarely takes more than 50 per 
day, thus showing a marked difference in favor of the trawl. Very fre- 
quently the long-line, instead of being kept down for a period of twelve 
hours or longer, is overhauled much more frequently, especially in com- 
paratively shoal water, where the line is no sooner fairly down than it 
is again overhauled and rebaited. 

Various modifications as to the size and bait of trawl-lines are found 
in other countries; but what we have already stated will furnish a suf- 
ficient idea of the general character and applications of this important 
item of fishing apparatus. 

As already stated, very grave complaints have been made against the 
long or trawl line in the United States, and legislation or mutual con- 
sent invoked either for its entire abolishment or its restricted use under 
certain specified conditions. 

The advantages of this method will readily be understood, as consist- 
ing in the much greater efficiency and the much larger yield of fish taken 
by the same force of men; as also in the fact of the more continued ex- 
posure of the bait, in consequence of which fish that are deterred from 
biting at the hand-line in its incessant motion, or only kept down dur- 
ing the convenience of the fisherman, are more tempted by the bait on 
the long-line, which is much more quiet and remains on the ground some- 
times for a number of hours. 


Norwéges, Bergen, 1873. 
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The disadvantages of the long-line, as alleged by those opposed to its 
use, may be formulated essentially as follows: 

(1) It is more expensive, requiring a larger capital, and consequently 
rendering the poor fishermen unable to compete with the more wealthy 
in regard to its acquisition and employment. Objections of this kind 
generally come from the hand-line fishermen, who, however, when able 
to purchase the long-line, are very apt to forget their former scruples 
and to use it without hesitation. This change of policy, is excused on the 
score of self-protection and the necessity of employing methods similar 
to those of a rival fisherman for the purpose of making a living. 

(2) It is sometimes objected that it requires two or more persons to 
use the trawl-lines instead of one. That a combination of persons should 
accomplish a much larger result than the aggregate of their separate 
endeavors is in accordance with the general principles of a seund polit- 

ical economy. 

(5) It is asserted that the line is much more liable to be lost than the 
hand-line. This is said to be caused by the wearing of the line on rocks, 
although generally the buoys at each end enable the separate portions 
to be recovered. As a matter of actual experience, however, the ex- 
pense of lines absolutely lost in this way amounts to a very small per- 
centage of the original cost. 

(4) The fish are brought up dead or not always perfectly fresh, and 
many of them are devoured by other fish, as eels, codfish, sharks, crabs, 
&c., either while living or after death. 

This objection is, of course, one that may be fairly put; but after all, 
the yield of sound, merchantable fish is sufficiently great to permit an 
average wastage; and if it be fish killed on the hook and remaining in 
the water for some time, it is for the advantage of the consumer to have 
the services of these scavengers in assuring a supply of perfectly fresh 
fish for the market. 

Although these objections will not apply toso great an extent to the 
hand-line, yet they do attach to the use of the gill-net, and, in fact, toa 
still greater degree, in both methods a considerable loss taking place. 
This destruction, however, which has been claimed as involving a wast- 
age of the fish in the sea, is not a question for the consideration of the 
owner of the line, as an equivalent in weight to the very fish thus con- 
sumed while attached to the hook would in all probability have been 
taken while swimming free in the sea by these same enemies. 

The practical experience in trawling, however, is that while some of 
the hooks are brought up entirely empty, very few hooks have muti- 
lated fish upon them, a large proportion being alive and in good condi- 
tion, and on being placed in the wells of the smacks are capable of be- 
ing kept for a long time. 

As a general rule codfish-in England are sent alive to the markets, 
and the enormous quantity consumed there and elsewhere is taken for 
the most part by the long-line. If in consequence of a storm or some 
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special condition the line be necessarily left down longer than usual, a | 
still larger percentage of fish will be found dead, possibly the entire 
number. But it must be remembered that this fishery is almost uni- 
versally prosecuted in the colder waters of the ocean, frequently where 
the temperature varies from 35° to 42°, which of course serves to pre- 
serve the fish much longer than a warmer medium. 

(5) The wastage of the fish by dropping off the hook before they can 
be taken into the boat. This accusation is based upon the alleged prac- 
tice of using considerably smaller hooks than those required for the 
hand-lines ; and while it is possible that this may happen occasionally, 
it is quite certain that the fishermen will graduate the size of the hook 
so as to obviate such a danger, and even if a considerable percentage 
be lost, as already explained, this is the concern of the fishermen and 
not of the general public, the fish thus slipping away being consumed 
by the scavengers in place of live fish in equal bulk. 

(6) The capture of roe or spawning fish. It is difficult to know what 
weight to attach to this objection, although it is very generally asserted 
that a spawning fish will bite at a long-line when it will not do so at 
a hand-line, the fish at this time being much more cautious in its ap- 
proaches. So far as the cod are concerned, however, and the Gadide 
generally, it is probable that the force of the objection is lessened by 
the fact that the long-line is used more especially at the time when 
the fish are not spawning. As a general rule the cod, haddock, and 
hake, &c., are known to spawn in the winter months, usually in Jan- 
uary, February, and March, sometimes a little earlier and sometimes a. 
little later. It is precisely at this time, when, in consequence of the 
inclemency of the weather, in North America at least, this mode of fish- 
ing is more or less intermitted, consequently allowing the spawning 
fish a sufficient opportunity for discharging its roe undisturbed. This 
explanation applies more to the offshore fish, however, as the winter 
inshore fisheries of the New England coast are almost exclusively di- 
rected to outside fish that have come in to lay their eggs. 

When we bear in mind the very smali percentage of deep-sea fish 
that can be taken by man at all, and the immense yield of eggs of most 
of the species (amounting to several millions for each female cod, and 
others in proportion), we can easily believe that an objection of this kind 
can have but little weight, even if the fish were harried to the utmost 
during their spawning season. If, however, as is most probable, they 
are comparatively undisturbed on many fishing-grounds at that time, 
the objection falls essentially to the ground. 

To the subject of the prolific character of the fish of the sea and the 
number of eggs laid by some of the more prominent species, reference 
has been made in another part of this report (page 82). 

There is another consideration which may be borne in mind in regard 
to the so-called lazy or logy cod which cannot be caught with the hook 
and line, Many of these are in reality past the period of bearing, as 
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» there is every reason to believe that, like other vertebrate animals, after 
- anumber of years of service in this respect, the fish, whether male or 
female, becomes sterile. Sometimes this is the result of sickness or dis- | 
ease; at others the fish is in its best condition for food. A codfish of 
20 or 30 pounds is probably as efficient for reproduction as one of 50 
pounds, and perhaps more likely to furnish a healthy progeny, able to 
meet the exposures of the sea. 

(7) The long-line fishermen, in their wholesale method of capture, in 
America, at least, clean their fish at sea and throw the refuse, consist- 
ing of the heads, entrails, &c., commonly called “ gurry” in America, 
overboard. This pollutes the fishing-ground and drives away fish for 
a period of months or even years, and this in connection with the fish 
that break away from the line on being hauled up, or which are partly 
devoured at the bottom. . 

This, with the alleged destruction of fish by the use of the trawl-line, 
is the objection upon which the opponents rely as the most formidable 
and as carrying the greatest weight. This will be considered in con- 
siderable detail (in another place under the head of Disposal of Offal), 
as, if established, it would constitute a reasonable ground for regulat- 
ing this fishery, even by its restriction, limitation, or total abolition. 

Bearing now in mind that the objection to the trawl-line is based 
more exclusively on the injurious effect of throwing overboard the offal 
of the fish cleaned at sea, the matter of self-interest and the desire to 

economize waste products will doubtless in time regulate the subject. 
It is a very significant fact that in Europe, where the practice of trawl- 
ing has been conducted for many centuries and on a scale greatly in 
excess of anything of the kind in the United States, and where the same 
ground has been fished over and over again by a much larger percent- 
age of hooks than is ever seen off the coast of North America, there 
has never yet been any suggestion of injury from this mode of fishing. 
The controversy there has not been on account of the interferenee of 
the long-line with the hand-line fishing; but it has been in opposition 
to the use of the beam-trawl, and it never, apparently, has come into 
the mind of the:hand-line fishermen that there was any evil whatever 
resulting from the other mode of fishing besides the advantage given by 
the fact of a greater proportionate yield. The drift and purse seine in- 
terest, too, antagonizes the beam-trawl, but not the long-line, and it is 
not to be imagined that any real objection to the long-line would haye 
failed tg be brought forward and to excite the animadversion of par- 
ties fishing in a different manner. 

The largest lines used in America are far inferior to those used in 
the British seas, where they are sometimes over 8 miles long and carry 
between 6,000 and 7,000 hooks. 

The experiences recorded in such works as that of Holdsworth on 
deep-sea fishing, and of other writers, all tend to show that notwith- 
standing the ever-increasing number of long or trawl lines in certain 
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localities, there is no reason to believe that the tish have decreased in 
number in consequence, the captures always being proportioned to the 
increase in the length of the lines and the size of the vessels and their 
crews. In some eases it is alleged that the cod, in its well-known vo- 
racity, swallows the head and backbone of its fellow as it is thrown 
into the water, and is thereby rendered ill and sometimes even killed by 
the feast. This can only result from the laceration of the gullet and 
stomach by the bones, a condition which must ensue very rarely in a 
fish which fills its stomach with large sharp-edged shells without expe- 
riencing any evil effect. 

The digestion of fish is very rapid, and it is not an uncommon thing to 
find that when a fish has been seized by another and is too long to be 
swallowed entire, the portion near the stomach is digested while the 
fragment projecting from the mouth is fresh and sound. 

Upon the whole, therefore, I am inclined to conclude, from all the 
considerations and the testimony offered, that there is no actual proof 
that the use of the trawl or long line in itself is injurious to the fish- 
eries, so far as relates to the driving of the fish away from the grounds. 
It may render the desirable fish less eager to take the hook, or it may 
attract predaceous fishes, so as to frighten away the more noble for the 
time; but that any influences thus exerted can extend over a period of 
more than a few hours it is difficult to understand. If there be any 
evil effect, it is possibly from the gurry, but even this I am not willing 
to admit. This evil, if it be one, will be remedied in our waters, as it 
has been within a recent period in other cases, by a utilization of this 
material as a wasted product, the yield or profit therefrom and its con- 
version into oil or guano being greater than the cost of saving and de- 
livering it on shore. At any rate, before any legislation is invoked, a 
more careful examination on the ground of the more important regions 
alleged to be affected should be made by scientific men. The question 
of refuse matter on the bottom at depths of 15 to 30 fathoms can easily 
be settled by the use of the water telescope, a well-known implement 
in scientific research. 

In further illustration of the subject, I call attention to the fact 
that in the investigations in Norway as to the cause of the disappear- 
ance of the herring from accustomed grounds, it was maintained that 
the dead fish, dropping from the gill-nets, or remaining in the meshes 
of the nets, that had become lost and entangled at the bottom, had pro- 
duced this state of things. The water telescope was brought into use 
and it was ascertained that the number of such fish was much less than 
was alleged and that after being dead one day they had entirely disap- 
peared, and furthermore it was found there had been an entire aban- 
donment of certain localities where the gill-nets had not been used at all, 
and fish had previously been taken wholly by drawing seines from the 
shore. 
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Captain Nathaniel Atwood, of Provincetown, while earnestly com- 
batting the assertions in regard to the injurious effects of the trawl- 
line upon the fisheries, admits that they do appear to have a positive 
action on the abundance of the halibut, or at least those of the large in- 
dividuals which are specially sought after for the market. He thinks 
that these large halibut are quite likely each to occupy a considerable 
area of ground, to the exclusion of others of the same species, and that 
when they are caught, it takes a considerable time for their restoration. 
He mentions a curious relation in the co-existence of balibut and had- 
dock, the result of the capture of the halibut in the grounds conjointly 
oceupied by them, being a very marked increase of haddock, so much 
so as to render them almost a drug in the market and reducing the price 
very materially. This is due to the fact of haddock being devoured in 
immense numbers by the halibut while present, and their consequent 
inerease when their enemies are captured.* 

I have already adverted to the fact that in the course of an extended 
and exhaustive investigation by Professor Huxley and his associates 
into the subject of the British sea’ fisheries, contained in a Blue Book of 
1400 pages and involving the answering of 61,830 questions, there 
were but six witnesses of the entire number examined who made any 
objections to trawl-lines. One fisherman alone (vol. 2, p. 554, question 
24,996) considered it a destructive mode of fishing in itself, his objec- 
tion being that by using very small hooks they caught too many young 
fish, which, had they been allowed to grow up, would have furnished a 
more profitable yield. 

One fisherman, in answer to questions 39,994 and 40,389, said he found 
a difficulty in getting bait of the right kind with which to supply the 
hooks, although approving of their use. 

To No. 40,976, a fisherman replied that the trammel nets, such as he 
used, were liable to be torn by contact with the long-lines. Another 
trammel-net fisherman, in answer to question 41,023, maintained that 
the long-lines frightened the fish away from his net, so that he could 
not get all that he expected. 

The net— Having thus concluded the subject of line fishing, we come 
to the second of our principai divisions, namely, that of the use of nets. 
It is hardly necessary to go into any minute account of this mode of 


* Another instance of this mutual interdependence of fish, as asserted by the fisher- 
men, occurs on the coast of Nova Scotia, in this case between the lobsters and the 
starfishes. According to this the lobsters are destroyed by the starfishes in great 
numbers,-and in the immediate vicinity of the canning establishments where the 
lobsters are taken and put up there is found to be an appreciable diminution of them 
from this cause. The starfishes are then said to multiply very greatly. The fisher- 
men insist that the starfishes feed upon sea-weed, and that they devour this in such 
quantities as to clear the bottom of this covert, and that the food-fishes finding no 
means of concealment do not resort to what were formerly excellent fishing-grounds. 
The statement that starfish eat sea-weed is perhaps yet to be substantiated. 
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capturing fish, as I have already treated it at great length in the first. 
volume of the Reports of the U.S. Fish Commission. I may simply re- 
mark that the use of the net extends back to a very remote antiquity, 
possibly as great as that of the hook and line, if it be not still older. 
That the inhabitants of the pile dwellings of Switzerland and Central 
Europe used the net is shown by the finding of many specimens of the 
netting and the sinkers. The employment of the net by all civilized 
nations proves that it has been handed down to them from a high an- 
tiquity. The seine was used in the pre-Columbian epoch by the Indians 
of North America, as it is not unusual to find on the rivers and shores 
large numbers of small rounded stones, notched on two sides, to serve 
as weights, of precisely the same character as those in use at the pres- 
ent time by the Indians of the northwest coast of America. 

The principal forms of the net are the hand or scoop-net, the dip-net, 
the casting-net, the seine, the trammel-net, the gill-net, the purse-net, — 
and the stake-net. . 

The scoop-net is familiar to every one. It has various shapes, and is 
used for landing fish caught with thé hook, or capturing fish, particu- 
larly the small varieties, penned up in restricted localities. 

The dip-net may be considered a modification of the scoop-net, being 
suspended at the end of along handle. 

The casting-net is largely in use by the Spaniards and Italians, both 
in Kurope and America. This is circular, varying in diameter from 12 
to 15feet. It has leaden balls around the edge, and a long rope attached 
to the center. Thisis thrown very skillfully to a considerable distance 
in such a way as to fall flat upon the water, and dropping rapidly to 
the bottom incloses any fish that may happen to be beneath it. When 
the rope is hauled on, the leaden balls at the edge come together at the 
bottom, so that the net is pursed up when drawn from the water, and 
the fish are found therein as in a pocket. ; 

The seine is also familiar to all. This is a continuous net, with floats 
of cork, glass balls, or light wood along the upper margin, and weights 
of lead or stone along the lower or bottom. Sometimes it has a bag in 
the center, for the greater facility of holding the fish. ‘This net is some- 
times worked from the shore, one end being held on or near it, and the 
other carried around soas to form a sweep when the two ends are hauled 
in simultaneously. Sometimes this is dropped in the sea and made to 
inclose a school of fish. This becomes a purse-net when there is some 
arrangement for bringing the lower edge of the net together, like the 
inclosure at the mouth of a purse, so that the fish find themselves closely 
confined, both laterally and below. 

The trammel-net is a very efficient means for capturing fish in waters 
where dragging is not possible or convenient. This consists of three 
nets bound together at the edges, the outer ones on either side having 
a large mesh, and the central one a fine mesh and much fuller than 
the others. Fish swimming incautiously against this net pass through 
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the outer mesh and strike against the finer central net, carrying a fold 
of it through the large mesh of the net 1m the ee side, and thus be- 
come pocketed. 

The simplest of all nets, perhaps, is the gill-net, which is a webbing 
of usually very fine twine, made to float either from the surface or car- 
ried to the bottom. The fish, unaware of its presence, or careless in re- 
gard to it, in swimming against itpass the head and shoulders through 
the mesh and become entangled and heid until removed, or until de- 
voured by some predaceous fish or invertebrate. No mode of fishing is 
more economical than this, as the capital required is comparatively light. 
The nets can be managed by a few persons, and it is only the large fish 
that are taken, the smaller ones passing readily through the meshes. 

The stake net will be found described in the report of the U.S. Fish 


Commission. It comes more properly under the head of weirs and 


pounds. 

The beam-trawl.—The beam-trawl is not used in America for the capt- 
ure of fish, although it has been a favorite piece of apparatus with the 
U. 8S. Fish Commission for capturing specimens of various kinds of 
fishes and other marine objects. It is, however, extremely probable 
that at no distant day it may come into use and our fisheries be prose- 
cuted to a very considerable degree by its aid, although hardly to such 
an extent as it is employed around Great Britain and off the coasts of 
France, Holland, and Belgium. 

It is essentially a large bag-net, the mouth of which is low and broad, 
and which is dragged along the bottom behind a vessel of suitable di- 
mensions. This is kept in shape by means of a beam of wood resting 
at either end on iron runners, which hold it up at the proper distance 
from the ground and receive the friction of the bottom. As these run- 
ners are:connected above to the beam, at the lower end they are united 
by a leaded rope, which constitutes the lower edge cf the bag. This 
leaded line is very slack and forms a bend reaching nearly half way the 
length of the net, which is usually twice as long as it is broad and ends 
in a long, narrowapex. As it is drawn along the bottom with the tide, 
the fish, which usually are found lying with their heads towards the tide, 
are first dislodged by the lead line, and whether they head upward or 
forward, are met by the upper side of the net, extending behind the 
beam. By the continual motion of the trawl they are ultimately carried 


' back to the opposite end of the net, and there, getting into the pockets, 


are prevented from returning. 

The size of the beam varies considerably. By an old British enact- 
ment the beam was not to exceed 36 feet in length ; but it is sometimes 
now made nearly 50. The length of the net for a 36-foot beam would 
be about 70 feet, and one for a 50-foot beam would be about 100 feet 
long. The net is made with meshes of suitable size, and is usually 
saved from abrasion on its under surface or posterior end by folds of 
old netting. 
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The beam-trawl is now used almost exclusively on the coast of Great 
Britain for the eapture of the more important food-fishes, especially of 
the turbot and sole, few of which reach the markets captured in any 
other way. About nine thousand tons of fish are furnished annually 
from this source alone to the London market; and it is not too much to 
say that without its use it would be impossible to furnish the English 
markets with fish. iy 

There are other modifications of the trawl in different countries, all, 
however, on the same general principle of the dragging of a bag of 
netting along the sea-bottom. Sometimes this is carried under the ves- 
sel, where it is used particularly for the capture of whitebait and other 
small fish. In other cases, as in Spain, two vessels are used. The 
simplest form, however, that in common use by the English, French, 
and Dutch trawlers, is as described. This is dragged behind the ves- 
sel at the rate of one or two miles an hour, always with the current, and 
is sometimes kept down for several hours in succession. 

Many objections have been brought to the use of the beam-trawl on 
the score of its exhausting the grounds, destroying the spawn of the 
fishes, killing great numbers of small fry, &e. A royal commission was 
therefore ordered to investigate the whole subject of the methods of 
capturing fish in the British dominions, and to determine whether any of 
them were hurtful or not. This was composed of Professor Huxley, Mr. 
James Caird, and Mr. S. Le Fevre, who took up the subject, and after 
investigating it most thoroughly gave it as their opinion that, so far from 
being a destructive method of fishing, the use of the beam-trawl was one 
of the most commendable; thatit involved no greater unnecessary waste 
to fish life than other methods, and less than most; that so far from 
destroying the spawn of fish, no one could show that an egg of a fish 
was ever taken in it, especially in view of the fact that cod, mackerel, 
the turbot, and the flat-fish generally, the eggs of which it was especially 
accused of destroying in great numbers, all spawn in the open sea, their 
eggs floating generally near the surface until hatched, and that, con- 
sequently, the beam-trawl could have no influence whatever upon them. 
It was also shown that the actual nesting-places of many of the fish, 
such as the herring, &e., are among the rocky portions of the sea-bot- 
tom, where the beam-trawl could not be used, requiring, as it does, a 
perfectly smooth, level sea-bottom for its action. 


The masses of so-called fish spawn taken up from the bottom by the — 


beam-trawl, has proved, in all cases to belong to one of the lowest forms 
of sea animals, either the Aleyonum digitatum, or so-called dead man’s 
fingers, on the English coast, or to the compound ascidian, very abun- 
dant in America. 

The report of the commission states emphatically as the final result 
of its inquiries that this mode of fishing has been prosecuted in many 
localities from fifty to a hundred years, not only without diminishing 
the supply, but indeed showing increased captures, in consequence of 
the increased number and size of the vessels employed. 
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As the beam-trawl can only be used to advantage in the capture of 
the flat-fish and flounders, what it may take of cod and other fishes con- 
stituting but a small percentage of its catch, it is not likely that its 
use will be introduced into the United States until these fish assume a 
greater proportional value. With the great number of more or less de- 
sirable species of the flat-fishes in our waters there is no doubt that im- 
mense catches could be made by this means, and the day is probably 
not very distant when we shall find trawlers at work along Vineyard 
Sound and off the coast of New York, New Jersey, and the States 
farther south. Here there are thousands of square miles of sea-bottom 
admirably adapted to its use, where a rich harvest awaits its introduc- 
tion. 

Weirs and pounds.—Phe various forms of this most wholesale mode 
of taking fish will be found fully figured and described in the first re- 
port of the U.S. Fish Commission. I may, however, briefly recapitu- 
late some 6f the more prominent varieties. These are, the floating trap 
or madrague, the heart-net or pound, the stake-net, and the weir in its 
various forms. 

These all depend upon the movement of the fish in bands, and are 
sometimes worked in deep water, in which the apparatus is constantly 
immersed, sometimes depending upon the retention of the fish which 

ome in at high water until the water runs out, leaving the fish high and 
dry, or else concentrated in small inclosed pools. 

The Seconnet (Rhode Island) traps consist in a succession of inclos- 
ures held by anchors, and are similar in general character to the 
madrague of the Mediterranean. While in America the nets scarcely 
take anything else but scup, sea bass, tautog, and similar fish, those of the 
Mediterranean are especially used for the capture of tunnies or horse- 
mackerel. A corresponding difference in the size of the net and in the 
thickness of the netting is to be found. ‘The heart-nets, or pounds 
proper, are principally in use in Vineyard Sound and Buzzard’s Bay. 
In these a wall of netting supported upon stakes extends perpendicu- 
larly from the shore and ends in a heart-shaped apartment, the pointed 
end of which passes into what is called the bowl. The fish, in their 
movements along the coast, come to the wall of netting and are ar- 
rested and turned seaward. Their course along the line of netting 
brings them to the main inclosure, which is so constructed that in cir- 
cling round in schools they cannot readily find their way out, owing to 
their indisposition to turn an abrupt corner. Their only escape is into 
the bowl, which constitutes a second apartment having a bottom of 
netting. Here they remain until the fishermen come on the scene, and 
closing up the narrow entrance to the bowl secure whatever it may con- 
tain. They proceed to lift the netting of the bowl in which are the liv- 
ing fish, and throwing away the refuse, the desirable varieties are put 
in a boat or smack, or else placed in what is called a pocket, another in- 
closure, in which they can be kept until marketed. Of this apparatus 
there are many varieties. 
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The stake-nets are used more particularly in the waters of the 
Dominion for the capture of salmon. The weirs are more generally to 
be found on the north side of Cape Cod and on the coast of Maine and 
the Provinces. In these northern localities their use is principally con- 
fined to the capture of the herring. On Cape Cod, however, they take 
immense numbers of sea herring, alewives, and other species. 

Many minor varieties, and some of considerable prominence of both 
pounds and weirs, are to be met with in different parts of the world. I 
have, however, mentioned those in more general use in the United 
States. 

Other methods.—The remaining methods of capturing fish most usually 
employed are narcotics, poisons, and explosives. The narcotics and * 
poisons are essentially of a simple character, in some cases the fishes 
being merely stupefied, and in others actually killed. These are not 
used in sea fishing, but many an owner of a trout pond or stream has. 
had reason to deplore the dishonesty of the age in the loss he has expe- 
rienced in a single night by the poacher who has resorted to poisons 
for securing his bag of fish. Vegetable substances are generally used 
for this purpose, some of them of a character very easily obtained. It 
is not necessary for my present object to mention them. 

Explosives as a means of capturing fish have come into use quite re- 
cently. The explosion of dynamite and other cartridges by means of 
time fuse or a wire often results in benumbing or killing latge numbers 
of fish. It is frequently employed by poachers upon trout or other 
ponds. In the mining regions of California very great destruction to 
trout and salmonin the rivers and pools has resulted from this practice. 
In the sea not unfrequently the involuntary result of submarine explo- 
sions, for the removal of sunken wrecks or rocks, is the destruction of 
great numbers of fish, which show themselves on the surface soon after 
the explosion. In some cases, aS on the coast of California, where 
schools of fish have been thus exposed, great slaughter has been pro- 
duced in this way. This method of destroying fish is highly objection- 
able, on the ground that it kills many more fish than can be utilized, as 
they are washed away by the tides and lost. 


D.—BAIT USED IN THE SEA FISHERIES OF EASTERN NORTH AMERICA. 


. 

Baits and allurements —Having thus presented an account of the more 
effective apparatus by which fish are captured, I proceed to indicate the 
more common baits and allurements to the hook or the net employed 
by the American fishermen. These are of various kinds, the simplest 
consisting of the naked hook, which by its rapid motion through the 
water induces many fish to snap at it, and to be caught thereby. The 
bluefish, bass, pickerel, and many other varieties are caught with a hook 
having some bright substance forming part of the shank. This may 
be a piece of bright pewter, tin, bone, iron, or other substance, and 
presented in the form of a plate, a cylinder, a spoon, or else a screw, 
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by which a rapid rotation or whirling motion is caused when drawn 
through the water. Not unfrequently gn eel-skin or similar substance 
is stretched over the shank of the hook, and answers an excellent pur- 
pose. A bait of white cloth is sometimes quite sufficient in taking 
mackerel. The efficiency of a piece of red flannel fastened to three hooks, 
placed back to back, in taking frogs is well known to boys in the 
country. 

Vegetable substances are not much used, as few fish are attracted by 
them. Bread crumbs, corn, cabbage leaves, &c., may be employed in 
the capture of carp and other vegetable feeders. 

Animal matter is generally employed as bait to attract fishes to the 
hook or into a net, other substances being considered of little account 
in comparison, almost every animal of any kind or description being 
available to a greater or less extent for the purpose. In sea fishing 
mammals are not used very extensively. Portions of meat of almost any 
kind are used by the fresh-water angler for the capture of catfish, eels, - 
the percoids, &c. At sea the flesh of the porpoise and other cetaceans 
is not unfrequently relied upon for the capture of cod and halibut when 
other bait fails. 

Few persons realize the extent to which birds are sometimes employed 
as bait in the great: offshore fisheries, the banker, when other bait 
fails, being able frequently to take large numbers of fish by the use as 
bait of the Procellaria, including petrels, fulmars, &c., as alsoof gulls, 
murres, &c. Most of these forms are easily caught on the hook, some- 
times as many as a thousand birds, and especially of the petrel family. 
generally (Puffinus major), have been taken and used for bait by a single 
vessel on the Grand Bank. The gannets, penguins, cormorants, &e., are 
also taken in some parts of the world for a similar purpose. 

On this subject, Capt. J. W. Collins says: ‘‘A few years ago, when 
many of the Grand Bankers went “shack fishing” and depended to a con- 
siderable extent on catching birds for bait, many thousands (mostly Puf- 
Jinus major) were caught and used by the crew of each vessel on a single 
trip. As these trips were sometimes three or four months in length, 
and it was often possible for the crew to catch several hundreds in a 
single day—indeed I have known of one man taking nearly a hundred 
in a few hours—it will readily be seen that an enormous amount of these 
birds must have been utilized in a single summer for this purpose.” ® 

There is but little, if any, use of the reptiles in the sea fisheries of the 
United States, although the frog is called into play in certain forms of 
fresh-water fishing. 

The vavious kinds of marine vertebrates constitute the chief portion 
of the sea-fisherman’s bait, partly in consequence of their more ready 
availability, and partly because the fishes sought for are more accus- 
tomed to fish as food, and are more readily attracted to it. The other 
kinds of bait just mentioned come ito play as substitutes, but can hardly 
be considered as representing the regular resources of the North At- 
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lantic fishermen, and I therefore proceed to a more detailed consider- 
ation of the standard articles.ef supply for bait, consisting especially 
of fishes, crustaceans, and mollusks. 

_In the portion of the report devoted to the methods and apparatus 
of fishing practiced in the Eastern United States and the British Prov- 
inces some allusion has been made to the subject of bait for the hand 
and long lines, but it may be well to review the subject in a more sys- 
tematic manner, beginning with the enumeration of the following as 
the more prominent substances used : 


1. Menhaden. 8. Squid. 

2, Alewives. : 9. Whelks. 

3. Sea Herring. 10. Clams. 

4, Mackerel. 11. Mussels, oysters, and scallops. 
5. Capelin. 12. Lobsters, crabs, shrimps, and 
6. Sundry species of less note. other crustaceans. 

7. Roes of various fishes, especially 


of cod and mackerel. 


Other varieties of animal substances are used as bait under particu- 
lar circumstances and in particular localities ; but those just mentioned 
are of most economical value, and the possibility of obtaining one or 
other of them in greater or less abundance constitutes a very important 
factor to the fisheries of the mackerel, the cod, the halibut, and other 
species. 

Of the species mentioned, the menhaden is at present peculiar to the 
shores of the United States, while the fifth, or capelin, is found only 
about Newfoundland, on the coast and islands of the Bay of Saint 
Lawrence, and the coast of Labrador. Dr. Gilpin refers to the occurrence 
of capelin in Halifax Harbor one season; but it is unknown as a regu. 
lar visitant there, nor has it ever been positively noticed even as an 
occasional visitant of the Bay ef Fundy. 

The special details in regard to the natural history and character of 
the fishes just enumerated belong in the chapter on the natural history 
and economy of the several American species, and are merely alluded 
to briefly in this special connection as bait. 

In the very great variety of fish bait, and its occurrence at the vari- 
ols seasons of the year at different points, all portions of the United 
States and the Provinces may be considered as equally well provided 
in this respect; and although circumstances may render the procuring 
of this bait in a particular locality a convenience, yet it can be easily 
shown that whatever be the restrictions upon either country as to par- 
ticular localities, there can be no question as to the possibility of se- 
curing an ample supply in some other, although possibly at somewhat 
greater trouble and expense. 

(1) Menhaden.—Of all the species mentioned as used for bait the 
menhaden is probably that of most importance, whether we consider 
its wide extent of distribution, its overwhelming abundance along the 
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coast at different times, or its attractiveness to other fish. Wherever 
it is met with, at different seasons of the year, from Florida to Penob- 
scot Bay, itis always in request for bait. It is, however, only in the 
northern part of the United States that it is “slivered” and put up in 
large quantities either in ice or in salt and carried on distant voyages 
for the purpose of catching cod or mackerel. There is a peculiar 
toughness of the flesh and rankness of flavor which seem to constitute 
an appetizing attraction, not to be resisted by fishes generally, and the 
possessor of menhaden bait will be able to entice mackerel and cod, 
striped bass, sea bass, and other fishes, when a fellow-fisherman near 
by finds other bait valueless in comparison. 

The earliest appearance of schools of menhaden off the coast of the 
Middle States is the signal for securing a quantity for the cod fishing 
banks; and until their disappearance from the North they are in con- 
stant request, this application of the fish, of course, being entirely inde- 
pendent of its use in the preparation of oil and guano. 

(2) Alewives.—The two species of alewives, taken together, have a 
still greater range than the menhaden, being found from Florida to the 
coast of Labrador, and are, if anything, more abundant in the Middle 
and Southern States than at points farther north. They enter the 
mouths of all the rivers from the sea in vast schools, beginning in the 
early spring in each latitude, and can be taken for a few weeks in any 
quantity. They can be obtained as early as January in the Saint John’s 
River, Florida, and in March or April in the Potomac, and would, un- 
doubtedly, if other fish were unprocurable, be used for the spring cod 
fishery, serving a very excellent purpose in this respect. It is probable 
that the numerous schools of adult fish, coming in from the depths of 
the ocean to the shores in the spring, and of the young that pass out 
seaward in the autumn draw the larger sea fish into the vicinity of the 
land, and there can be.no reasonable question that the great decrease 
in numbers of the latter, within the last fifty or one hundred years, has 
been caused, in large part, by human agencies, which have rendered it 
necessary to change the location of the fishing-grounds and to greatly 
limit the capture in ordinary boats of cod, haddock, hake, and the like 
in the bays and on the shores of New England, which was formerly so 
extensive and profitable. 

As will be shown elsewhere, it is entirely within the power of min to 
restore, in a great measure, the previous abundance and greatly to im- 
prove the general fisheries of the coast. . 

The attractions of the young shad and salmon are doubtless to be 
added to those of the alewife and herring in drawing the larger fish 
towards the shore, but they are of less moment in this respect in view 
of their inferior abundance. 

(3) Sea Herring.—Nextto themenhaden, and indeed inadvance of itin 
some parts of British North America, is to be mentioned the sea herring, 
which is to be found in one locality or another throughout the entire 
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year, the fishes now spawning in one vicinity and then feeding in an- ~ 


other. Without the sea herring the fisheries of the northeastern coast 
of North America would be very indifferent, and it is a subject of great 
congratulation that it is to be had at nearly all seasons, especially when 
most needed as bait. 

Both the menhaden and the herring are used either entire for baiting 
the hooks, or chopped up fine in a bait-mill as chum for attracting the 
mackerel within reach of the hook and line or into the net. The sea 
bass of the New England coast finds during the summer season the 
chum of the menhaden an irresistible attraction, bringing them within 
reach of the angler whenever its influence is experienced. 

Menhaden and herring are usually cut in pieces for bait for cod and 
for many other varieties of fish; only the small herring, ‘“‘spurling,” are 
used whole. 

(4) Mackerel.—The mackerel is used very frequently as bait, generally 
the smaller and inferior individuals, or those less valuable for salting 
being employed. They are also sometimes chopped up as bait for mack- 
erel when cheaper material is not to be had. 

(5) Capelin.—Allied if not identical forms of capelin occur on both 
sides of the North Atlantic, and areevery where eagerly sought after as bait 
for cod during the period of its presence. Unfortunately on the Ameri- 
can coast it is found foronly about six weeks. It is then in overwhelm- 
ing abundance, coming in for the purpose of spawning, the eggs being 


sometimes washed on the shore in great windrows, and frequently in the - 


edges of the sca forming beds several inches deep. When perfectly 
fresh no fish can resist its attractions, and for shore cod-fishing during 
the season nothing better can be had. It is, however, not considered 
especially advantageous for the bank fishing. The capelin is kept fresh 
in ice by the American bankers from 8 to 10 days, and oceasionally a 
little longer. The French fishermen use immense quantities of salt 
capelin in the Grand Bank cod-fishery, though by Americans they are 
not considered good bait when salted. 

In Norway the capelin is used very largely in the spring cod fisheries 
of Finmark, and its approach is hailed with the greatest satisfaction by 
the fishermen. 

(6) Sundry fishes used as bait.—The sand-launce (Ammodytes) may 
also-be referred to as specially useful as a bait, as it can be obtained 
in certain localities along the coast of the United States and the Prov- 
inces in vast numbers, and is frequently used as a substitute for other 
kinds of bait, and the corresponding European species is equally satis- 
factory, being used by the fishermen on a large scale. Although less 
in size than most of the species just enumerated, it can be used entire 
and constitutes quite a tough, desirable bait. This fish lives mostly in 
the sand, where it buries itself with great rapidity and is entirely con- 
cealed from view. 

Other baits are frequently used both in the large and small fisheries, 
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eels and lampreys, portions of the bellies of cod and mackerel, the eyes 
of these and other fishes, and indeed almost any form of refuse fish. 
Dead fish of any kind are also used to constitute bait for taking lob- 
sters. 

(7) The roe of fish.—There is no question but that the roe of fish con- 
stitutes a very large percentage of the food of the inhabitants of the 
sea, as it is only by the provision for the destruction of the large propor- 
tion that particular species are prevented from increasing in undue and 
overwhelming numbers. It is rarely that any fish can resist the attract- 
iveness of fish roe, the eggs of trout and salmon being used largely in 
California for this purpose when nothing else has any attraction. 

Besides the use of the roe of fishes as food for man it constitutes an 
important element on a large scale in the sardine fisheries of Europe. 
The salted roe of the cod and of the mackerel is prepared for this pur- 
pose and shipped, to the extent of many millions of pounds, about 

9,000,000 pounds of cod roe (worth $600,000), and one or two millions of 
that of the mackerel, having been furnished in one year by Norway. 
Small shipments have been made from the United States to Europe for 
the same purpose. 

These eggs are used especially for attracting schools of sardines into 
the vicinity of the gill-nets, and for that they are considered almost in- 
dispensable.* It is a question whether this same roe could not be em- 
ployed advantageously in the mackerel fishery as a toling-bait of a 
more satisfactory character even than the finely-chopped flesh of fish 
It keeps much more readily than any other, and its use, if not already 
attempted, should be experimented upon, as the roe both of the cod and 
the mackerel until recently has been a refuse product. It is worth 
considering whether it may not be prepared and used to advantage for 
the purpose in question. t 

(8) Squid.—The squid, one of the cephalopods, a group of the mol 
jusks, is also a highly important element in the question of bait for the 
capture of deep-sea fishes, especially the cod and its allies, and occurs 
in overwhelming numbers along the entire coast of the eastern United 
States and of the Dominion. Of this there are two principal forms 


*According to De la Blanchére, Le Péche et les Poissons, 1,500,000,900 of these fish are 
brought into the port of Concarneau alone, this being only one of many from which 
the industry is carried on in France, Spain, and elsewhere. 

t All bait as above referred to is used fresh whenever it can be done. It is, however, 
preserved in various ways, sometimes by drying, more frequently by salting. The 
use of ice of late years has come into play very extensively and constitutes a necessary 
element in most fisheries whether for the preservation of the bait itself or of the fish 
when caught. For the most part the bait is preserved by keeping ice in contact with 
it. It is probable, however, as already suggested, that hard freezing may more ad- 
vantageously be substituted in many cases as being more likely to retain the same 
attractiveness that freshly-caught bait presents. It is quite probable that by using 
special apparatus and adjustments the hard freezing may be conducted at very little 
expense. - 
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equally attractive to the fish, and occurring in very great numbers, the 
more northern, the Ommastrephes, being found about Newfoundland and 
other portions of the. Dominion, and the Zoligo in increasing numbers 
from Cape Cod south and westward. They are used either fresh, im. 
mediately after being caught, or sometimes kept in ice; being very 
largely salted, however, in which condition they maintain their attract- 
iveness for about three weeks.* They are usually taken at sea by 
means of the jig, and inshore the weirs and pounds are sometimes 
found to contain them in immense numbers. 

The squid, of one species or another, is found off the coast through- 
out the greater part of the year, in Newfoundland more especially in 
the spring and summer, and on the Massachusetts coast at almost all 
times. It occurs more rarely in winter, apparently passing off into the 
warmer waters. It is probable that by exposing the squid to the cold 
of a freezing mixture and rendering them specially hard, they may be 
kept indefinitely or until wanted. Among other pounds where squid 
have been taken in large numbers, that at Waquoit, Mass., captured 
more than 6,000 in a single day ; and at the same pound, the captures 
for the first twenty-five days in May alone amounted to 35,000. (Rep. 
U.S. F. C., 1871-72, page 174.) 

(9) Whelks.—As already mentioned when discussing the subject of 
the long or trawl line as used in Europe, the whelk or Buccinum unda- 
tum was referred to as the principal bait for that mode of fishing; and 
although captured every year in immense numbers for use by quite a 
large fleet of boats and vessels, it still appears to be as abundant as 
ever. Here we have another indirect illustration of the influence of 
man in producing a balance of power in the sea, the whelks being 
notorious enemies of the oyster and other mollusks and destroying 
them in great numbers. The drain, therefore, upon the increase of the 
whelk doubtless has a material effect on the supply of these other 
objects. 

In England whelks are taken on long-lines, on the snoods of which 
the common shore crabs are fastened or threaded, no hooks being em- 
ployed. When laid down, the whelks seize this bait and, retaining 
their hold with great tenacity, are hauled up. 

Another method of taking them is by means of baskets baited inside 
with pieces of fish, a net being stretched over the end, with the basket 
in the center. The whelks enter this, and when the baskets are drawn 
up, they remain in them. 

Shallow hoop-nets, too, are baited with fish for this purpose, and the 
incidental advantage of their capture, as already stated, is in the 
diminution of an inveterate enemy of the oyster. Each aren requires 


*eauid « can AeA be ens from 2 to 3 w pees in ice, ara for inne when salted. 
While the French use salted squid almost exclusively on the Grand Bank, the Amer- 
icans and Provincials prefer to have them fresh, and use but few salt ones, and those 
only in the fall when no others can be obtained.—J. W. CoLLIns. 
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as bait for a voyage from fifteen to twenty-five bushels of whelks. 
These are preserved in bags made of netting and may be kept for a 
long time in the wells of the smacks. When wanted, the shells are 
broken and the animals extracted. 

The whelk is especially common in the United States from Portland 
to the Bay of Fundy, and extends to the south of Cape Cod, although 
rarely. It is usually known in America as the winkle, and is so abun- 
dant on the coast of Maine that it could readily be used as bait for cod. 

There are many other of the univalves that may be employed as bait, 
such as the Lusycon and Pyrula, which though seldom used are capable 
of the same application. 

(10) Clams.—The clam in its various forms constitutes a very impor- 
tant portion of the bait used on a large scale in the United States and 
belongs especially to the following species : 

The soft clam, Mya arenaria. 

The common hard clam, Venus mercenaria. 

The most important of these is perhaps the soft clam, Mya arenaria, 
which occurs in immense numbers along the entire eastern coast of the 
United States, and is consumed both as food and as bait. For the lat- 
ter purpose it is collected very largely on the clam flats of Massachu- 
setts and Maine, in some localities the plow being used at low tide to 
turn up immense numbers. An especially favorite locality is near Ips- 
wich, Mass., where the immense size of the aboriginal kitehen-middens 
attest the antiquity of the abundance of this species, these being 
rivaled, however, by the piles ot recent shells heaped up by the clam- 
diggers. About forty barrels of salted clams constitute an average 
fare for a cod fishing-vessel, and there appears to be no special diffi- 
culty in furnishing any number that may be called for, as notwithstand- 
ing the demand, the price at which they are sold now is little more than 
it has been for many years. 

The so-called hard clam is more southern in its distribution than the 
Mya, and is less extensively used as bait, in view of the great demand 
for it as an article of food. On the sea coast, in a small way, however, 
it is used to a considerable extent. 

The hen clam, or Mactra solidissima, is also a species which furnishes 
a valuable bait, and is especially abundant at present in the vicinity of 
Nantucket, Mass., where large numbers are taken out and used by the 
cod-fishermen. 

In the Gulf of Mexico and the vicinity of Mobile and New Orleans 
the Gnathodon cuneatus, a so-called clam, is also employed largely in 
the minor fisheries, but has no prominence at all as a bait for the more 
important enterprises. 

According to Mr. N.B.Nutt, collector of customs at Eastport, clams 
are not collected to any great extent in that vicinity as bait, but they 
are gathered along the shore from Machias to Mount Desert and sold 
by dealers at Deer Isle, Booth Bay, and Portland. Forty barrels rep- 


132 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 


resent the allowance for an ordinary voyage of a vessel of from 50 to 

75 tons. Of late years clams have been less in demand for cod-fish- 
ing, fresh herring purchased near the grounds or pickled herring being 
more extensively used. 

(11) Mussels, Oysters, and Scallops.—Of the mussel there are two dis- 
tinct species, both known under the same name, and, although gener- 
ically distinct, having a very close external resemblance which prevents 
their being distinguished by the ordinary observer. One of these is the 
Mytilus, the other the Modiola. These are well-known inhabitants of 
the waters, being found attached in great numbers to the piles of piers, 
and to rocks, gravel, mud, and any other object to which their byssus 
will adhere. They are a favorite article of food in some parts of the 
world, being used largely in- Europe for this purpose ; but they are less 
esteemed in the United States. Occasionally very grave inconveni- 
ences result from poisoning, of greater or less intensity, being produced 
by them. In view of the well-known fecundity of the mussle, it may 
be imagined that the spat in regions where they abound constitutes a 
very important element in the food of young fish, and the contents 
of the towing-net are very frequently composed largely of extremely 
minute mussels, which are greedily devoured by a great variety of spe- 
cies. 

The oyster is not often used as bait. It is almost too valuable to be 
wasted in this way, and is of so soft and delicate a texture as to break 
away from the hook with but a slight touch. 

The common scallop, Pecten irradians, which is extremely abundant 
off the coast of the Middle and Northern States, is largely utilized 
for food, and only occasionally used as bait for fish. 

(12) Lobsters, Crabs, Shrimps, etc.—The lobster constitutes a very at- 
tractive bait in the small fisheries; but it is too valuable in itself as an 
article of commerce, to be employed to any great extent. Frequently, 
howeyer, young lobsters, not marketable, or falling within prohibited 
limits of the legal enactments of certain States, are used for capturing 
shore fishes. 

Along the coast of the South Atlantic and Middle States a very 
favorite bait for the ordinary shore fishes is the common blue crab (Cal- 
linectes hastatus) a species occurring in enormous abundance, and con- 
stituting a favorite article of food, whether as hard or soft shell. This 
is a great resource to the fishermen, few fish resisting its attractions, 
especially when the old shell has been thrown off, leaving only a soft 
skin behind. Diminishing in abundance towards Cape Cod, its place is 
supplied, thence northward, by what is there called the common crab 
(Carcinus menas). This appears to constitute an especial attraction to 


the tautog, and doubtless constitutes its food in the sea in very great 
part. 


Shrimps also are used all along the eastern coast of the United States 
in sea fishing. 
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The necessary limitations of space in the present essay require me to 
defer the consideration of this subject to another occasion, especially as 
it will come naturally within the investigations of the forthcoming cen- 
sus of 1880. 


F,.— PRESERVATION OF FISH AND BAIT. 


The subject of the preservation of the products of the fisheries is one 
of very great importance, and is receiving more and more attention 
every day. In the earlier period of the American Republic the abund- 
ance of animal life in the waters was so great that there was little dif- 
ficulty in taking the needed supply of food whenever it was wanted, 
rendering the question of its preservation comparatively unimportant. 
Of course, the methods of salting and drying were in vogue, but the 
long-continued preservation of fish in a fresh state was of comparatively 
little consequence. The circumstances have changed very greatly in 
this respect. The abundance of fish, &c., has diminished to a greater 
or less extent, while the population of the country has increased enor- 
mously. The demand for fresh fish, too, has increased more than in pro- 
portion to the increase of population. The great extension of the sys- 
tem of communication with the seaports, both by steamboats and rail- 
roads, has been such as to render it practicable to carry the products of 
the sea fresh to a great distance. The same methods are available both 
for keeping bait for use in the fisheries as are employed in keeping the 
products of the fisheries themselves, and it will therefore not be neces- 
sary to discriminate between them. 

We may consider this subject of preservation under several heads : 
(1) As fresh, without any special treatment; (2) as fresh, by means of 
ice; (3) by drying; (4) by salting or the addition of some chemical sub- 
stance; (5) by smoking ; (6) that of immersion in alcohol or some saline 
substance, for scientific purposes, which properly does not enter into 
the plan of this paper. 

Fish may, of course, be preserved for a greater or less time for pur- 
poses of food or bait without any treatment whatever, this depending 
upon the amount of moisture in the atmosphere and the temperature. In 
the colder seasons of the year of any locality an object of this character 
can be kept for many days, especially if the entrails are removed, the 
adherent blood washed from the inside, and the inside surface allowed to 
dry in some way. In warmer latitudes and periods, however, the flesh 
corrupts rapidly. The difficulty is that in the tropical or sub-tropical 
latitudes a fish will acquire a taint of corruption or decomposition 
within a very short time after the capture, so that even before the 
boat’s load can be landed and subjected to the treatment of salt, or 
otherwise, it will have passed beyond the stage when this can be applied 
with any success. 
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Of course, when fish are taken in cold weather and frozen they will 
remain in good condition as long as the cold lasts ;* and the absence of 
a definite continuance of this condition suggested the use of ice in some 
form in the warmer season of the year. The simplest method of using 
ice is, of course, to lay the fish on it, and thus keeping down the tem- 
perature. The more common method of employing ice, however, is to 
pound it up and arrange it in layers with the fish, one alternating with 
the other until the given receptacle is filled. This, however, has the 
very serious disadvantage in the quantity of moisture necessarily held 
in contact with the fish, the ice melting very rapidly and the fish becom- 
ing saturated with the resultant water, from which in time comes an 
acidity or mustiness of the fish which is not at all palatable. In some 
cases, indeed, fish will keep better by being immersed in water kept 
cool by means of floating pieces of ice than when packed away in pounded 
ice itself. Fish thus treated become unpalatable when kept some time 
after removal from the ice. About two weeks represents the limit of 
time during which, under ordinary circumstances, fish may be kept by 
the method indicated. After that period the fisherman finds that his 
bait ceases to be attractive, and the necessity for a renewal occurs. 

Icing of fish and bait.—The fishermen at New London and Noank, 
who are almost exclusively occupied in furnishing fresh’fish to the New 
York market, by the exercise of special precaution are able to keep their 
fish and bait fresh a much longer time than is the experience at Glou- 
cester. They exercise very great care in the preparation of the bait, 
which is opened and thoroughly washed and cleaned, the adherent blood 
along the backbone being especially removed. 

Their bait pens are in one large apartment instead of three or four 
smaller ones, as is the practice at Gloucester, and are carefully lined 
with some non-conducting substance. The bottom is paved continu- 
ously with ice, to the original thickness of the block, whatever that 
may be. On this is placed a layer of fish three or four inches thick, 
and above this a layer of equal thickness of finely-pounded ice, snow 
answering a very good purpose if this can be had. On this is another 
stratum of fish, and then pounded ice, and so on until the whole is filled. 
The atmospheric air is excluded very thoroughly in this way, and the 
amount of melting is comparatively trifling. The resultant water is 
immediately absorbed by the porous layers of pounded ice and held as 
by a sponge, so that the fish are kept comparatively dry. 

In the other method of breaking up the ice with a hammer and slid- 
ing in layers over the fish there is much greater exposure to the air, 
and the water from the melting ice sinks to the bottom and keeps the 
fish or bait saturated throughout. In this way two weeks is usually 


*Tam informed that the first to commence the business of freezing herring and 
bringing them from Newfoundland was Capt. Henry Smith, of Gloucester, in 1856. 
Jn 1857 Capt. Sylvanus Smith went into the same business and continued it for some 
time. 
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the limit during which bait can be kept fresh, instead of six or eight 
weeks, as claimed by the New London fishermen, who see no difficulty 
whatever in carrying enough fresh bait for a long voyage to the banks, 
supplemented, should it be necessary, by soft clams, and thus obviating 
the necessity of going into Newfoundland or elsewhere for a fresh sup- 
ply. 

Ice can be applied much more advantageously for cooling fish (inde- 
pendently of freezing them) in specially constructed apparatus, known 
usually as refrigerators. The refrigerator, however, furnishes the most 
economical mode of applying cold to the fish. In some eases the fune- 
tion of the refrigerator is simply to prevent an unnecessary waste of ice 
by melting away, so that a given quantity will last a much longer time. 
Other forms of refrigerators have a very different function, the simplest 
of which consist of an arrangement by which a current of cold, dry air 
is made to circulate through a provision chamber, taking off the excess 
of moisture and allowing it to be condensed upon the ice itself. This 
desiccation may be so rapid and excessive as to bring it under the head 
of “ preservation by drying.” Itis not at present used to any great ex- 
tent in the sea-fisheries for the preservation, on a large scale, of fish for 
along time. This is most effectively accomplished by the hard freezing 
process, which‘is destined to take the place of all others before long, as 
preserving the animal fiber indefinitely, or as long as the freezing is main- 
tained at the proper temperature, and with a comparatively small con- 
sumption of ice and salt. 

According to Mr. E. G. Blackford, the eminent fish-dealer in Fulton 
Market, New York, a room, 10 feet each way, or of 1,000 cubic feet, 
with properly constructed non-conducting walls surrounding it, can be 
kept in effective operation in the summer weather of New York by 
the use of 2,000 pounds of ice and 2 bushels of salt per week, with 
less in colder weather. This would be, for a room of that size, 44 tons 
of ice and 9 bushels of salt per month. As, however, all the bait neces- 
sary for a trawling expedition to the banks for cod could be kept in a 
room of half that size, it is likely that three-fourths the amount of ice 
and salt would be sufficient, or about 34 tons of ice and 7 bushels of salt 
per month. With all the fresh bait on board required for a voyage to 
the banks and the filling up of the vessel, the amount for two months 
should not exceed at the outside 7 tons of ice. Allowing as much 
more for wastage, 14 tons would probably be an ample allowance. Dur- 
ing 1877 ice cost $2a ton at Gloucester and $12 a ton at Newfoundland. 

A patent has been recently introduced to the notice of fish-dealers, by 
which fish are arranged conveniently in vessels which are filled up with 
water, and the whole then frozen into a solid cake, and keptin this con- 
dition until used. This process is claimed by those interested to keep 
the fish perfectly fresh indefinitely without the evaporation and loss of 
savor so frequently found in the dry-hard method. 

In freezing animals hard and stiff care must be taken to extract the 
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heat slowly in proportion to their size. It is a common occurrence for 
moose, reindeer, and other large mammals when killed inavery cold at- 
mosphere to become putrid internally in a few hours, although the ex- 
terior may be frozen stiff. The remedy hereis probably immediate dis- 
emboweling. It is said that halibut cannot be frozen stiff and dry to 
advantage from the tendency to spoiling in the interior. 

It is not an uncommon thing for fishermen on the banks to re- 
new their supply of ice for bait from the floating icebergs. They do 
not usually venture on a large berg for this purpose; but generally 
there are to be found in its vicinity fragments of greater or less size 
which have been broken off from the main mass and are easily secured. 
The supply of fresh water, too, is not unfrequently obtained in a similar 
manner. 

Desiccation.—Desiccation, or drying, comes next to cold, either natural 
or artificial, asa method for preserving fish for food or bait, and, indeed, is 
sometimes more available. This consists, in the simplest form, in the ex- 
posure of the fish, usually split to some extent, toa dry atmosphere or the 
sun, causing the evaporation of the moisture to a greater or less degree. 
Sometimes this process is accelerated by the application of artificial 
heat, which causes a more speedy evaporation of the moisture. A cur- 
rent of air, either warm or cold, made to play over the fish, carries on 
the work very rapidly. Quite recently the production of this current 
of dry air by cold has been called into service, and with very excellent 
results, the flesh not being altered in any way, and the desiccation be- 
ing rapid and thorough. Of late years artificial processes of desicca- 
tion have been multiplied, and are being applied to all forms of marine 
products, including oysters, clams, lobsters, shrimps, &c., as well as 
fishes themselves. Of course the use of a similar method for preserv- 
ing vegetables and the flesh of land animals is familiar to every one. 
The preservation of bait by drying has not been very general; but it 
seems probable that when the application of the desiccating process 
comes to be more economically applied, it can be called into play to 
very great advantage. 

A writer in the Newfoundland Chronicle for September, 1877, speak- 
ing of squid bait, remarks that during the squid season, which usually 
lasts about six weeks, there is no other bait so attractive to codfish, and 
that even when salted it is preferred by the fish to fresh herring. He 
suggests that the proper method of preparing the squid so as to be 
available under all circumstances and at all seasons is to wash and dry 
it as soon as possible in the sun and without salt. He does not state, 
however, whether the experiment has actually been tried. 

If the bait thus prepared proves to be attractive to the fish there will 
be no difficulty, if it cannot be readily dried in the atmosphere of New 
England, in doing this by means of some of the patent desiccating 
processes. 

Considerable quantities of squid are dried on the coast of Newfound- 
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and, the bodies being first split open and the heads and entrails re- 
moved. I secured a few of them in the fall of 1876 and tried them on 
the Grand Bank, but under such unfavorable circ umstances that noth- 
ing definite could be learned as to the relative value of squid bait pre- 
pared in that manner. The Newfoundland fisher men, however, claim 
that, when soaked for several hours before.it is used, it nearly equals 
for bait the squid that are just caught. 

The method of preserving fish and bait by salting is of course familiar 
to all, and need not be discussed here to any great length. It will be 
sufficient to mention that the principal subdivisions consist of salting 
by sprinkling salt on successive layers of fish, which are piled up in 
masses, known as kench-curing; of immersion ina saline solution, 
known as pickling; and of salting for a certain length of time by either 
of these processes and then drying by exposure to the air and by smok- 
ing, all of which have their advantages under particular cireumstances. 

Salting, ete.—The salt used in the preservation of fish in the methods 
indicated is, for the most part, the common chloride of sodium, or table 
salt. The quality of this, however, varies in different regions, some 
varieties being considered preferable for special applications, and others 
much less satisfactory. 

A very troublesome affection of salted and dried fish is that known 
as “reddening,” where patches of red color make their appearance 
on the surface of the fish, and rapidly extending, soon render it unfit 
for food. This is usually met with in the foggy August or dog-day 
weather. <A careful examination of this substance by Dr. Farlow has 
shown that this redness is due to a minute algous plant abounding in 
the shallow sea-shores and not unfrequently included in the crystallized 
salt made by solar evaporation. Its presence is indicated by a slight 
pink or rosy tint in the salt, and at any rate it appears that fish treated 
with this salt is more liable to the affection than where the salt is ob- 
tained from mineral deposits or else is perfectly white sea salt. 

Other saline substances are used in some cases; and quite recently 
borax, in one form or another, has been warmly recommended as se- 
curing the proper preservation of the flesh by the use of a much smaller 
quantity of mineral matter. A favorite Swedish preparation, called 
aseptin, used for keeping milk and other animal substances without 
imparting a saline taste, consists essentially of borax. 

Quite recently other chemical substances have been suggested, and 


among others is one lately communicated by D’Amélio tothe Academy of 


Sciences in Paris. For this purpose the meat, either raw or boiled, is 
cut into sections (if the action is to be very rapid) and immersed in a 
solution of citric acid in water in sufficient proportion to render it de- 
cidedly acid. After two or three hours the meat is withdrawn and sub- 
jected to a moderate degree of artificial heat, or exposed to the air until 
dry. With the artificial heat the result should be accomplished in an 
hour, and in the open air in five or six days. This meat can be kept for 
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years. ‘To restore it to softness and flexibility it is only necessary to 
plunge it three or four days into fresh water. In time it acquires the 
hardness of wood, and the fatty portions have a tallowy odor. 

Smoking.—A remaining method of preserving fish for food, if not for 
bait, is that of smoking, which has been used from time immemorial. 
This consists merely in exposing the flesh, either fresh or after being 
salted to some degree, to the smoke produced by burning bark or wood. 
This changes the texture of the fiber apparently by the action of pyro- 
ligneous acid or some creosote product, at the same time preserving it 
and giving it a very agreeable taste. The celebrated Finmark haddies 
consist of the haddock slightly smoked to a moderate degree, not enough 
to keep them for a long time, but involving a Jess amount of salt and of 
smoking than usual. Other fish, of course, are readily prepared in the 
same way. 


G.—DISPOSITION OF OFFAL OR “ GURRY.” 


The question of a convenient or economical disposition of the offal of 
fish, especially of the heads and entrails, is a serious-matter to the fish- 
erman, especially when the cleaning or preparation for market is con- 
ducted at sea. This waste matter constitutes a large percentage of the 
entire mass (about a third), and what is thrown away every year by 
fishermen of any considerable fishing station may amount to hundreds 
of tons. Men fishing in small boats, however, usually have no other 
convenient alternative. 

The objections made to this disposition of offal are of two classes, one 
on the score of waste, the other on the ground that the capture of fish 
in that locality is greatly interfered with. In the same connectien I 
may refer to the question of waste of fish by means of the trawl-line, or 
the purse and gill net. As already mentioned, a severe complaint 
brought in North America against the apparatus referred to, is that 
large numbers of fish are lost from the trawl-line or from the nets in 
consequence of storms or otherwise; and that apart from the waste, 
these fish falling to the bottom, contaminate the fishing-grounds by 
their decomposition and drive other fish away, as shown by the ina- 
bility to make successful catches until after a period sufficient to allow 
this matter to be decomposed or removed in some inanner. 

The assertions of injury to the fishing-grounds in consequence of the 
gurry being thrown overboard or of the number of dead fish dropping 
from the lines or partly devoured by other fishes, apply most generally 
to the localities of the capture of the Gadidw or members of the cod 
family, especially the true cod, haddock, hake, cusk, as well as of some 
other species, including also the halibut and others of the flat-fish 
family. It must be remembered, however, that these grounds are al- 
ways in the colder portions of the sea, not unfrequently where the tem- 
perature of the water is but little above the freezing-point of fresh 
water, and always where it is as low as 50°. In regions where such 
temperatures prevail the year round, the cod and its allies are found 
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continuously. In others, as in the south side of New England, the fish 
come in as the waters at the bottom of the sea assume the temperature 
which they affect. 

So far as the cleaning of fish at sea and the throwing overboard of 
the offal or so-called gurry are concerned, the practice is highly repre- 
hensible in an economical point of view; and as representing an enor- 
mous waste of material capable of being devoted to useful purposes, the . 
practice should be frowned down and prevented by legislation if possible. 

On the coast of Norway all such materials, which formerly were 
wasted, are now carefully husbanded and add very greatly to the per- 
centage of the yield of any fishery. Sometimes this material is boiled 
and made to furnish a large amount of oil and scrap. At others the 
heads are assorted and dried as a special food for animals. The actual 
yield of guano alone from the Norwegian fisheries has in a single year 
amounted to 7,700,000 pounds, a very notable element in the productive 
resources of the country. Whether this material be injurious to the 
fisheries or not, its preservation and utilization is too important to be 
neglected ; and for this, instead of enacting a prohibitory law, which 
could not be enforced, it might be better to offer a bounty or drawback 
of some kind, in proportion to the amount of this material delivered on 
shore. In this event, even if the fish were more conveniently cleaned 
at sea, the refuse might be saved in barrels and put on shore at a con- 
venient point. If the solid parts were for the most part saved, the 
juices and small particles might be poured into the sea without any 
detriment. 

In regard to the allegation, however, that this offal or the dead fish 
falling from the hooks, in whatever quantity this may be present, affects 
the fishing-ground, it is extremely difficult to comprehend how this can 
have any serious effect. In the first place, the cold water in which the 
fishes of the cod family occur abound to an enormous degree with 
marine crustaceans, the self-appointed scavengers of the ocean. These 
are largely a species of Gammarus and allied forms very varying in size 
and in overwhelming and almost incredible numbers, and their efficiency 
in their appointed task is so great that a large fish placed in a box or 
suspended in a bag of netting, will frequently be picked to a most per- 
fect and complete skeleton in from twelve to twenty-four hours ; indeed, 
not unfrequently the fish on the trawl-lines are brougut up skeletonized 
in this way. 

The same waters in which these shrimps are to be found abound very 
largely in lobsters, which are baited by precisely the same offal which 
is considered so detrimental to the fishing. There are also immense 
schools of small fish such as cunners, and more particularly the 
Cyprinodonts, which are as active and prompt in their attacks upon dead 
matter as the crustacea; as witness the experience of those who find a 
large and valued bait cleaned entirely from the hook by these smaller 
fish before it has been down more than a very few minutes. The wolf. 
fish or catfish (Anarrhichas), the sculpins, the sea-ravens, the goosefish, 
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&c., may also be mentioned among these scavengers, the latter espe- 
cially finding no difficulty in swallowing entire the largest masses ot 
offal that are likely to be thrown overboard. There is no doubt what- 
ever that all such substances scattered in or floating through the water 
are promptly seized by the lobsters, dogfish, and other species of sharks, 
and numerous others of the finny tribe that are always on the watch 
for such material, and it is altogether incredible that with all these 
agencies working together there should be any appreciable quantity of 
dead fish or its refuse left at the end of twenty-four hours. 

A large part of the gurry is probably carried off from the grounds by 
the tides and thus distributed over a wide extent of the sea, the chances 
of its reaching the bottom and remaining there for any time being still 
further diminished. Even supposing the skeletons and bones to be 
thoroughly cleaned and left, and that by their whiteness or other qual- 
ity they should terrify the fish, another series of scavengers comes into 
play, namely, the sea-urchins, or sea-eggs. These, which swarm in enor- 
mous troops in the same waters, concentrate themselves in a very short 
time upon a bone and devour it as perfectly as the sea-lice do the flesh, 
leaving nothing whatever. It has been suggested that these sea-fleas 
and sea-urchins only carry on their operations in shallow water. This, 
however, is a great mistake, as the dredgings of scientific investigators in 
the vicinity of Grand Manan and elsewhere show that no portion of the 
sea-bottom, even to several hundred fathoms in depth, is without them, 
and, indeed, if there is any difference itis probably in favor of the colder 
and deeper water. 

The inquiry naturally arises, why, if the chopped fish, including en- 
trails and roe, constitute an attractive bait to the mackerel sufficient to 
draw them many miles out of their intended course, and dead fish can 
be used to bait perch pots, should precisely the same material, in not 
quite so minute a state of division, terrify and drive away the inhabit- 
ants of the deep sea? Itis, of course, possible that a great abundance 
of animal matter floating in the water, or for the moment lying on the 
bottom, may affect the actual fishery in consequence of the preference 
on the part of the fish to this matter over the more doubtful attractions 
of a baited hook. This, however, would be only temporary, and the 
interruption would soon cease. Possibly, too (and perhaps this is a 
powerful agency), the presence of this offal may attract the dogfish, 
sharks, and other predaceous species, so that they may drive away the 
weaker and comparatively defenseless cod.* 


*At one time the practice of the French fishermen of throwing overboard the gurry 
was bitterly complained of by the English on the ground that it materially affected 
the fishing. The explanation given was probably the true one, namely, that this offal 
attracted an immense number of sharks, dogfish, and other predaceous fish, which 
concentrated in unusual numbers, and not only devoured the offal, but drove out all 
the fish from the ground. Nothing was suggested as to any defilement of the sea bot- 
tom itself by the accumulation of decaying animal matter. (British Fishery Com- 
mission Report, p. 1xi.) 
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The fact that the throwing overboard of offal does not in itself drive 
away fish generally is illustrated in the fishery for the small dog shark 
about Provincetown. Great numbers of these are taken annually for 
the livers, which are removed, and the rest of the fish thrown over- 
board. The result is apparently to increase the number of these fish, 
and make the catch of a larger number practicable. 

The number of skates is greatly increased in any given locality, on 
the banks where they abound, by throwing overboard large quantities 
of gurry. This is especially noticeable to the trawl] fishermen, who often 
find after remaining in one berth or position for several days, that the 
ends of the trawls next the vessel have on them an increased number 
of skates. 

In further reference to this subject of gurry on fishing-grounds and 
to the alleged wastage of fish by dropping from trawls and gill-nets, 
itis not a little remarkable that the question of the injury of the use 
of the trawl-line to the fish and fisheries of the locality where prac- 
ticed, should at the present time be for the most part confined to North 
America, while European writers now searcely refer to any inconven- 
ience likely to result from this cause. The practice of line fishing is 
considered in its two divisions of hand-line and trawl, or long line, but 
this is merely a question of comparative expediency and the cost of the 
investment. 

In the question at issue between the fishermen of Great Britain in 


. 1866, the case lay for the most part between the trawls on the one side 


and the hand-line fishermen on the other, the latter making no charge 
of any injury to the fishing in the rejoinder against the long-lines. 

It is perhaps less the practice in Europe than it is in America to clean 
the fish at sea, and to throw the refuse overboard, a wasteful practice, 
which of course is to be discountenanced. In Norway, on the great fish- 
ing-grounds, the sale of the offal to companies organized for utilizing it 
is a matter of very great importance. It is sold ata fair price, the 
dried head of the cod being in part prepared as food for cattle, but for 
the most part converted into guano, which has an established position 
in the European markets, as might be expected, allowing it to consti- 
tute one-third of the total weight of nearly 20,000,000 codfish. 

In England the codfish taken are for the most part sold entire or 
dressed in the fishmongers’ establishments. 

If a considerable percentage of the fish taken on the long-line or 
trawl is necessarily lost by dropping off from the hooks by their exces- 
sive weight on being hauled up, the injury, if it be one, of their decay 
on the sea-bottom would in all probability have impressed itself upon 
the minds of observers in England ; but the only allusions I have been 
able to find to this subject of dead fish on fishing-grounds is in connec- 
tion with the herring fishery on the coast of Norway, where it was al- 
leged that the dead fish which were lost from the gill-nets polluted the 
water and tended to drive the herring away. 
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According to Feddersen (Rep. U.S. F. C., 1873-5, p. 183), neither this 
nor the discharge of oil into the ocean from factories on shore proved to 
have any deleterious influence, the fish coming year after year even in 
increasing abundance to localities infected as mentioned, while they were 
just as likely to disappear capriciously and suddenly from waters where 
no such complaints conld be alleged; indeed, as stated on page 118, a 
careful examination of the bottom of the sea, by means of the water 
telescope failed to reveal a persistence of dead fish, the appointed 
scavengers of the sea very soon removing them effectually. It was 
only occasionally in the crevices of the rocks and apparently sheltered 
from convenient approach that the dead herring or their skeletons were 
known to remain even for a few weeks, subsequent examinations failing 
to indicate the presence of any dead animal matter. 


H.— REVIEW OF THE AMERICAN FISHERIES. 


The time when a faithful presentation of this subject can be made 
has not yet arrived, and its discussion must be deferred until an ex- 
haustive canvass of the country has been made. As a slight contribu- 
tion to the subject the following tables are given: 


Fishery products of Gloucester in 1876. 


Gade 425. 000 quintals .0.2/ <2 ss SSe55 dani coeer cata se oe sa Caseeeiwseeeeee $2, 295, 000 
Marc kerelapl OO 32 SDaLtels i. fe ne fe teiae em eeinieteete acetate = Wooo eeonebecee snc 909, 000 
Berrie, oO; 000 barre] Si. sooo oe os ate ieee sie el ioe aay eal eee 127, 5C0 
Dry-fish, other than cod (pollock, cusk, haddock, and hake, about equal ; 
mproporuions)+:40, 000\quintalsies.cemes-cease ee saa cities 120, 000 
SINGH SHS S Acai ian Gas ans Haare scaon PSUS DESDE OADEAA SseC eres. GGoES 6. 10, 000 
reshiish Mit OO0}000 pounds a3-2 5 se cas= oe e1= = eee ee een eect 745, 000 
Fish oil (cod-liver nine-tenths at least), 275,090 gallons...............--- 132, 000 
Rishymanure! (herring) ses O00MOnsie sc ea) ee cecraercei et eens oieiciete ts -terie eee 25, 000 
WINS CHIE NEO US SoRAGER Sans Say SouRS Gon Aas BE OUUD Saco SHiceseGUOHES o406 Bbc 10, 000 
Smoked halibut (three-fourths made from catch of ‘‘ fresh ” vessels), 
24750: 000 pounds 52. ee a ss sees ate vaca cane ecisetoe toe kis seems 275, 000 
4, 648, 500 


40 per cent. of flitching from halibut. 

405,000 quintals, pickle-cured. 

The following table shows the value and.extent of the fishing busi- 
ness of the port of Gloucester for the year 1875 
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George's halibut,\ 2/462; 364 pounds): 2 Sein sseceesec cc on costo a es ceecmemee 172, 365 
Bankwhalibut; 772487493 pounds est acssae see eee sees ces See eee 507, 389 
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Mackerel: 
cantar MaerOls NOW ael-pete (Seca s\Seeeten sone eeie sedis = sees se oteaete | uh327,1de 
MPH SAU AGECIN ON Oy ces cmc e a hee at Shs SO emcee cel sn Sh ice aciue sei en 184, 780 
PHPeE UI MECOIS NOwaUs se teva ee ca seins Out so mee ers soe ee LCE vk te ek 174, 104 
Dae ALEC SON OA ee oma cme eee cols t wacrenuias cece tear ee cs ce mee 24, 205 
Reena, el, FOO! WELT IN/s <-ek oe tae! 32h ee te Ld 13, 494 
maoiwarrels cod, 407 barrels: swordfish )- +... 022 20d... ol debe elds ames 1, 097 
410% barrels trout, 75% barrels fins and napes .....-.-.. .----...----.---- 4, 042 
21% barrels salmon, 205 barrels tongues and sounds.........---..--..----- 2, 282 
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IiI.—ECONOMICAL APPLICATIONS OF THE PRODUCTS OF 
THE FISHERIES. 


The inhabitants of the sea which occupy a more or less direct rela- 
tion to man in their economical application are usually classed by the 
common name of fish, the term fisheries being applied to the methods of 
their capture. This, however, is to a certain extent a misnomer, as in ° 
addition to what are properly known as fish we have to consider the 
cetaceans, such as the whales and porpoises; the crustaceans, as the 
crabs, lobsters, and shrimps; the mollusks or shell-fish, such as the 
clams, oysters, and the like; the corals, sponges, and many other forms 
of animal life. : 

The uses to which the various marine animals are put are very vari- 
ous, although by far the most important application is in the way of 
tood for man, and to some extent for the lower animals, 

The objects of the fisheries and the applications of the animals of the 
sea when caught may be considered under the following heads: 

(1) Food.—For the direct use by man himself; and, second, as bait 
for the prosecution of the fisheries. 

(2) Oil.—For food or medicine ; for illumination; for use in the arts, 
as in the manufacture of soap, the dressing of leather, &c. 

(3) Manure.—Applied in a fresh state directly to the soil; as dried 
and subjected to chemical manipulation and combination with other 
substances. 

(4) Utility and ornament.—A systematic account of all the uses in 
their minutest detail to which the inhabitants of the sea are put by man 
would go far beyond the limits of the present article, and it is possible 
but briefly to refer to some of the more important, concentrating atten- 
tion hereafter upon those which bear most closely upon the subject of 
the value of the fisheries in the United States and the Dominion of 
Oanada. 

For the present it is necessary to leave out the consideration of the 
cetaceans and other marine mammals, as well as the corals and sponges, 
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and some of the applications even of the fishes and crustaceans; and to 
furthermore restrict our consideration to the fishes proper, introduc- 
ing other forms only so far as they relate to the question of bait. 

1. As food for man and animals.—By far the most important applica- 
tion of fish is as sustenance for man; a large proportion of the popula- 
tion of the globe deriving its support more or less exclusively from this 
source. 

Although the fresh-water fisheries in many countries are of great 
importance, and supply a notable percentage of valuable food, it is from 
the sea that not,only the great portion of the fish found in our markets is 
derived, but also the bulk of that which is preserved by various methods 
for a greater or less length of time, and for transportation to distant 
markets. 

Fresh fish can, of course, be kept in a cool climate for a considera- 
ble time without any special preparation; but the simplest mode of 
treating it for preservation is that of drying, by exposure to the sun, 
either with or without a certain amount of salting. 

Next to the drying we have the smoking either of the fresh meat or 
when it is more or less salted. The salt may be applied either dry or 
in solution, when the fish are to be used almost immediately (which pro- 
cess is known as corning), or else kept for a longer period. Salt, being 
a substance found universally, is the cheapest and most convenient me- 
dium. The use of borax has already been alluded to on page 137. Sali- 
cylic acid, too, in solution can be used to keep fish fresh for a considera: 
ble length of time. 

Until quite recently the ice has been used by itself, without the addi- 
tion of any salt whereby to produce the so-called freezing mixture, the 
fish being kept in boxes or bins in the holds of vessels, in contact with 
ice, reduced to a greater or less degree of firmness, and drainage being 
provided to carry away the water. Sometimes the fish are packed with 
ice and a non-conducting substance like sawdust, which greatly retards 
the rapidity of melting and permits the shipment in large quantities. 

A much better method of using ice alone consists of its application in 
some of the modern circulating refrigerators, in which it is placed above 
the receptacle containing the fish or other meats, and a circulation so 
established which, while keeping the temperature of the air surround- 
ing the meats at a low point, extracts all the moisture from the atmos- 
phere, leaving it perfectly dry, and furnishing an atmosphere correspond- 
ing to that of an ordinary clear cold winter’s day. The flesh of fish 
thus treated is very much more palatable than where there is a direct 
contact with the ice itself; in the latter instance the fish, while not un- 
dergoing decomposition, becoming stale and sometimes more or less 
sour. . 

The greatest improvement, however, in the preservation of fish for 
foodis by the use of freezing mixtures. Under no circumstances by the 
use of plain ice at melting temperatures, in an ordinary summer’s at- 
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mosphere, can the temperature be kept below 40°, and where the fish 
are not actually in contact with the ice, possibly not below 50°. This 
involves a tendency to become stale, as above referred to. If, however, 
the fish be frozen hard and stiff immediately after being caught it may 
be kept in this condition for an indefinite period of time, and when eare- 
fully thawed out and used immediately after, will be very little if at all 
inferior to a fresh fish. For this purpose the fish are now exposed as 
soon as possible after being caught to the proximity of a freezing mixt- 
ure of ice and salt; and as soon as well frozen they are transferred to 
a much larger chamber in which the temperature is kept by the same 
means at about 12° to 16°. 

These apartments have double walls, with some non-conducting sub- 
stance interposed, as charcoal or sawdust, and usually have several 
iron cylinders passing through, which are kept filled with a mixture of 
ice and salt, provision being made for their introduction above the 
chamber and for the drainage of the melted liquid below without the 
necessity of opening the room. Here immense quantities may be kept 
in a state of absolute unchangeableness as long as the condition of the 
market requires. This method is now employed in New York and else- 
where for the preservation of all kinds of fish, salmon, striped bass, cod, 
Spanish mackerel, bluefish, &c., being piled up by the cord. 

A very important result of these processes consists in equalizing the 
market, preventing a glut at one time and anexcessive cost at another. 
Any one of the fish just mentioned, with numerous others, can now be 
obtained without any difficulty, at any season of the year, from such 
dealers as E. G. Blackford, Middleton, Carman & Co., and others, in 
Fulton Market, New York. 

There seems to be no reason why dry, hard freezing may not main- 
tain animal matter in a sound and wholesome condition for any 
period during which it may be applied without interruption; and as a 
case in point, I adduce certain well-substantiated facts in regard to the 
occurrence of a carcass of the mammoth in Siberia. It is well known 
that at one time, probably during the interglacial period, the mam- 
moth, or fossil hairy elephant, was extremely abundant in arctic Asia 
and America, in the former especially, and that even now a large per- 
centage of the ivory of commerce is derived from the tusks of these 
animals found in the soil, in the river-beds, or dredged up in the Arctic 
Ocean off the mouths of the Siberian rivers. It is probable that 
herds of these animals, in crossing the rivers, were drowned and 
carried out to sea by the powerful current, when the meat soon decayed 
or was devoured, and the bones decomposing in time left only the 
tusks to reward the gatherer. Some years ago a merchant of St. 
Petersburg, in visiting Northern Siberia in the course of his trade, 
came across the carcass of a mammoth that had been washed out from 
a frozen gravel bank along one of the rivers, and lay on the beach, 
where it had been for many months the prey of dogs and of wolves and 

S. Mis. 90-——10 
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other wild animals. At the time he found it a considerable portion was 
left, although most of the meat had been consumed. It was even then 
not offensive at all, and the dogs were devouring it with great eager- 
ness. He obtained the skeleton and a portion of the skin, which are 
now to be seen in the Museum of the Academy of Science of St. Peters- 
burg. The natives assured him that the meat was fresh and fine, and 
in no way disagreeable. Here we have a case of meat preserved in a 
natural ice-house through a period, the antiquity of which we cannot 
readily measure, but certainly an estimate of many thousands of years 
is entirely within the mark. 

The animal was imbedded in the frozen soil below the point where 
the surface would thaw ib the short summers of that country, and re- 
mained all that time, with all tendency to decay or deterioration abso- 
lutely suspended. 

All these processes mentioned for the preservation of fish for food 
are applied to a greater or less degree in keeping fish to be used as bait 
in the fisheries, namely, salting, keeping in ice, and hard freezing; dry- 
ing is less available. They have been discussed under that heading at 
page 133 et seq. 

Next in importance is the method of the preservation of fish in oil of 
one kind or another. Here the fish, after being treated properly, are 
sealed hermetically in metallic vessels of smaller or larger size. This 
method of preservation is applied more particularly to the sardines, 
but is also used in the case of the imitation of sardines, as the pilehards, 
menhaden, &c. In France, Italy, Spain, and Portugal, however, where 
olive oil is inexpensive, nearly all kinds of fish are preserved, as the 
tunny, bass, perch, mullet, &c., and various mollusks. Specimens of 
such preparations were exhibited at Philadelphia in 1876. “In the 


United States, where olive oil must, for the most part, be imported ata — 


heavy cost, other vegetable oils, especially that of cotton-sced, have 
been found very satisfactory substitutes. 

A novel, and what promises in time to become an important, prepara- 
tion of food is the result of a process for obtaining the extract from the 
flesh of the menhaden, as invented and patented by Mr. 8. L. Goodale, of 
Saco, Me. The value, both in-a hygienic and dietetic point of view, of 
the beef extracts of Liebig and other inventors, is now well known and 
established, and the fish extract of Mr. Goodale, strange to say, has no 
fishy taste whatever, and is scarcely distinguishable from the meat ex- 
tract. He claims that an immense amount of this substance can be ob- 
tained during the ordinary process of utilizing the menhaden, adding 
greatly to the profits of the business and without interfering with . the 
preparation of oil and scrap. Samples of this extract were presented 
at the Philadelphia Exhibition, which were considered very excellent, 
promising a satisfactory future. In his opinion at least 20,000,000 
pounds of this extract can be obtained from the menhaden annually 
without interfering with the yield of oil and scrap, and possibly of nearly 
equal money value, 


THE SEA FISHERIES OF EASTERN NORTH AMERICA. 147 


It was first brought to notice at the Centennial Exhibition, and re- 
ceived the high commendations of the jury on the fisheries and foods. 
The fish are first thoroughly cleaned and washed, and then immersed in 
boiling water for a short time for the purpose of removing the skin. 
They are then subjected to a subsequent treatment by which 3 pounds 
of extract are obtained from each barrel of menhaden, or 4 pounds if 
the entire fish is manipulated without separation from the bones. This 
process does not in any way affect the value of the fish for the produc- 
tion of oil or manure, and therefore constitutes an important utilization 
of a waste product, the proceeds of which will probably in time much 
more than pay all the increased cost of treatment. 

The same method can be applied to other fishes of sufficient size to 
warrant their evisceration, although it is hardly likely that any fish but 
the menhaden can be profitably treated in this manner, being actually 
shipped to Italy for the purpose of adulterating the genuine olive oil. 
There are other modes of preserving animal substances, especially fish, 
in use in various parts of the country, but those already given are the 
most important. 

In addition to the consumption of the flesh of fish as food, other parts 
of the body are used for a similar purpose, the most important being 
the livers and the air-bladders. The livers of many fish, especially 
the Gadide, of some of the sharks and some other species, furnish oil in 


very great quantity ; and those of the cod especially, and other fish of 


the cod family generally, are used as food, particularly as nutriment for 
invalids affected by consumption or other wasting disease. The oilis 
also used for industrial purposes, which will be referred to hereafter. 

The air-bladders or sounds of fish are. very extensively employed in 
the preparation of so-called isinglass, of which the most esteemed is 
that from the sturgeon and the hake. 

Of late years an excellent glue is made from the skin as well as the 
air-bladder of fishes, but this has mostly teehnical applications. The 
isinglass of fish when used as food is usually employed for the most part 
in the preparation of jellies, gum-drops, &c., as well as in the refining 
of beer and other beverages. 

Under the head of the application of fish as food must be ineluded 
their use as bait for the fisheries, as also their destruction by their fel- 
lows for their sustenance. These subjects will be referred to here- 
after. 

Besides the use of the meat of the fish, either fresh, salted, dried, 
smoked, pickled, spiced, in oil, &e., there are certain portions of the 
body which are considered more or less delicacies. Among these the 
heads of many species are preferred to the rest of the body. The boiled 
head and shoulders of the cod, the striped bass, and some other species 
are considered especially excellent, as are the fins of the halibut. In- 
deed, in the earlier history of the country the head and fins only of the 
halibut were utilized, the rest being thrown away. The tongues and 
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sounds, too, of the cod, hake, and other gadoid fishes are very highly 
valued for food, and are usually put up salted separately. The air- 
bladders or sounds of fish have already been referred to as of special 
commercial value, those of the sturgeon furnishing the well-known 
Russian isinglass, and being utilized for the sanie purpose. 

Of late years the air-bladders of the hake have been collected very 
assiduously, and are worth more than all the rest of its body. They 
are gathered especially on the coast of Maine and in the Bay of Fundy, 
where vessels are in the habit of visiting the different fishing stations 
and buying these sounds for from 50 cents to $1.25 a pound. The drum, 
squeteague, and, indeed, almost any other of our species in which the 
walls of the air-bladder are thickened, and that organ is of considerable 
size, are valued for the same purpose. Several fresh-water fish in South 
America are also utilized in the same direction. There are establish- 
ments in Massachusetts where the business of collecting the air-bladders 
of fishes of all kinds, and of working them up into marketable products, 
is carried on. 

The skins of many fishes, too, are convertible into a coarse gelatine 
or tenacious glue. In Russia the cartilaginous backbone of the stur- 
geon is highly prized as an article of food, and is collected and sold in 
bundles like whips. 

The roes of a great many fish are used as a special article of food, 
sometimes with the rest of the animal, as of the herring ; at others sep- 
arate from it. The roes of the mullet of the southern coast of the 
United States are salted and barreled and consumed largely through- 
out the interior of the adjacent States, the meat itself being less prized. 

The caviare of the sturgeon is a well-known article of commerce, and 
is now being put up in the United States in large quantities, particu. 
larly for export to Europe. 

I have already referred to the extent to which the business of putting 
up fish in oil and spices and inclosing them in hermetically sealed tin 
cans is carried on abroad, particularly by the inhabitants of France, 
Spain, Italy, and Portugal, this process having been until recently 
scarcely known in the United States; but it now bids fair to become 
an important element of our industries. Few persons realize the ex- 
tent to which the menhaden is utilized in this direction, several estab- 
lishments in New Jersey finding it really difficult to secure a sufficient 
supply of fresh fish to meet their demands. Here they are put up in 
oil under name of American sardines, or spiced and known as ocean 
trout. The herring is also put up both in oil and spices in New York 
and at Eastport, in Maine. Mackerel are preserved to some extent in 
Canada in pound cans, like the canned salmon, several thousand pounds 
being included in the returns of the proceeds of the Canadian fisheries 
for 1876. 

There is no doubt but that there is a wide field in America for the 
utilization of fish in this way, and that a large market could soon be 
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built up, not only in this country but abroad. In 1876 the value of the 
sardines and anchovies, prepared in oil and imported from abroad, 
amounted to $595,901, each year showing a considerable increase. The 
only advantage that foreign countries have over us in this matter is in 
the price of oil; and if the cultivation of the olive in California proves to 
be asuccess this will furnish the finer material, although the best quality 
of purified cotton-seed oil is believed to be equally wholesome and can 
be furnished at a very low figure. 

2. As oil_—We have already referred to the use of the oil of the 
livers of fish as an article of food or medicine, but it is in its indus- 
trial applications that the oil of fishes merits the principal considera- 
tion. While there is a great difference in the amount of oil furnished 
by the livers in different species, almost any will yield it in greater or 
less abundance on being boiled and pressed, varying in amount with the 
species. The most of the fish-oil is, however, derived from the body 
generally. In one fish abounding on the northwest coast of America, 
known as the candle-fish (Thaleichthys marinus), clesely allied to the 
smelt and capelin, which, indeed, it resembles, the dried fish is used for 
the purpose of illumination, the amount of oil being such that it fur- 
nishes no mean substitute for a candle, being capable of ignition and 
burning for a considerable time. As this fish is very abundant, it is not 
improbable that it will hereafter constitute an important source of oil, 
parties in British Columbia and Alaska being now engaged in the busi- 
ness on a small scale. 

It is from the menhaden or pogy of the Atlantic coast of the United 
States, however, that the greatest quantity of oil is obtained. 

Next to the menhaden or pogy the sea herring is probably the most 
extensive source of supply in the United States, the fish as caught in 
weirs in the Bay of Fundy and elsewhere being treated for this pur- 
pose. It is not improbable that the offal of cod and other fish will 
after a time be largely utilized in this direction, as it is on the coast of 
Norway, where very little is wasted. 

A further extensive source of oil for technical purposes is found in 
the liver of the dog shark (Acanthias), a small species scarcely more 
than one or two feet in length, but occurring on the American coast in 
immense numbers. 

As almost any fish wiil furnish oil when boiled or steamed and sub- 
jected to great pressure, other species are treated for this object from 
time to time, according to their abundance or the immediate necessities, 
but those mentioned above are probably the most important. The 
capelin, it is true, furnishes an excellent source of supply, but it is found 
for so short a time on the coast of Newfoundland and the other regions 
inhabited by it, that it would hardly pay to put up permanent establish- 
ments for operating on a large scale. 

The limitations of my subject exclude the consideration of oils as ob- 
tained from whales, porpoises, blackfish, grampuses, &c., the supply of 
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which is of course very great, although diminishing in quantity, while 
that from the true fishes appears to be increasing. 

The use of fish-oil as food or medicine is comparatively limited. Its 
application is more generally to the manufacture of soap, and in the 
dressing of leather, for purposes of illumination, and, to some extent, in 
painting. During the late civil war in the United States, when the 
supply of turpentine was limited, the oil of the menhaden was employed 
as requiring less turpentine in its service. ; 

3. As manures and fertilizers —The refuse, or so-called ‘ scrap,” left 
after the expression of oil from boiled or steamed fish, is used very 
largely as a fertilizer, for which it is especially valuable in consequence 
of the large amount of phosphorus contained in the bones, and of the 
nitrogenous matters. This is used either directly or after being sub- 
jected to chemical treatment, and, for the most part, mixed with the 
phosphatic earths found on the coast of South Carolina and Georgia, 
with the mineralized guanos of the Sombrero Island of the West In- 
dies, or with the well-known guano of Peru or of the islands of the 
Pacific. 

4. Other purposes.—The remaining applications of fish are of much 
less moment than those to which we have already adverted, being 
usually exceptional and confined to limited areas. 

Although the skins of fishes have been utilized in various ways by 
different nations for a long period of time, within a few years this in- 
dustry has become prominent, and will in time represent a very impor- 
tant element in the total products of the sea. Although the skins of 
cod, salmon, and other fishes are not unfrequently used as clothing for 
both the feet and the body by the tribes of the northwest coast of 
America, it is only of late that such skins promise to come into use 
among civilized nations. A patent has been taken out in the United 
States for the manufacture of shoes from the skin of the cusk (Brosmius 
vulgaris). The skins of various species of sharks are now very care- 
fully saved in the Red Sea, the Mediterranean, and the Indian Ocean, 
and constitute a considerable article. of commerce, the best material 
being furnished by the genera Scyllium, Scymnus, Spruax, Acanthias, 
Sqatina, Squalus, Sc. These are used largely for polishing wood and 
mnetal, for covering boxes, spectacle and spy-glass cases, &e. 

The skin of the burbot or ling (Zota) is employed in Russia and Si- 
beria for trimmings of dresses and for the windows of dwellings, in- 
stead of glass. It is also made into bags for holding clothing, &c. 

The skins could be taken off from many fish which are. now entirely 
wasted, and from others the meat could be employed in some form or 
other. When tanned or dressed the skins could be converted into arti- 
cles of clothing or ornament, and could be used in polishing wood or 
metal. | 

As already explained we are far from deriving all the benefit that we 
might from our sea fisheries, not only neglecting, as we do, a large part 
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of our actual catch, but failing to seecnre what is in other countries con- 
sidered a source of national wealth. Apart from the increase in quan- 
tity of the well-established preparations of fish by drying, salting, smok 
ing, &c., there is a large field open in putting up fish in hermetically 
sealed cans, either in oil, pickle, or spices. 

The Centennial Exhibition of 1876 afforded an opportunity for the 
presentation of vast numbers of preparations of fish, as made and econ- 
sumed in large quantities in France, Italy, Spain, and Portugal, which 
could be readily imitated in the United States, and find a market either 
here or in foreign countries. Indeed, almost every fish of the Mediter- 
ranean in the various preparations, notably the mullet, the mackerel, 
the tunny, the perch, bass, &c., and even squids or euttle-fish, were 
found to constitute no inconsiderable item. 

Of herring there are many preparations greatly in demand in Europe, 
of which we know nothing. A reference to some of these will be found 
in the Report of the U.S. Fish Commission, Vol. III, page 183 (Wide- 
eren on the Herring and its Preparation as an Article of Trade). — 

The carcasses of sharks, skates, and other now refuse fish could be 
converted into food for dogs, poultry, and even used. in feeding young 
trout or salmon, e., in piscicultural establishments. Even if they 
could be sold at from 1 to 3 cents a pound for the dried meat, in the 
large demand that could readily be developed for the various purposes 
mentioned, a satisfactory profit could be derived. The meat could be 
chopped fine or converted into meal, as with the well-known fish-meal 
of Norway. 


IV.—MAINTENANCE AND IMPROVEMENT OF FISHERIES. 


CONSIDERATIONS RELATIVE TO THE BEST MODE Of MAINTAINING” 
AND INCREASING THE SUPPLY OF THE SEA FISHERIES. 


This subject may be best treated under the following heads: First, 
legislation in the way of regulation and prohibition; second, the in- 
crease of the absolute number and variety of fish; third, equalizing 
the supply of fishes and bringing them from distant points within easy 
or convenient reach of the fishermen. 


1.—LEGISLATION, 


The history of the fisheries for many centuries past has been largely 
a record of attempts either to give monopolies to favored individuals 
and companies, or well-meant, but in most cases ill-jjud ged, endeavors 
to protect the fish from destruction and to secure the rights of the peo- 
plein their capture. The tendency, however, of later years, has been 
materially to relax and in many cases to abolish these regulations, and 
it is now becoming generally conceded that, so far as the sea fisheries 
are concerned, the less the obstacles we place in the way of the prosecu- 
tion of the fisheries the better. It very rarely happens that the enact- 
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ments for the protection and regulation of the fisheries are based upon 
a thorough knowledge of the habits, migrations, and general relations of 
the fishes themselves, and even while removing or preventing a difficulty 
in one direction, they bring about a still greater one in another. In 
many cases action, when taken, is the result-of the unfounded clamor 
or jealousy of fishermen using one kind of apparatus against those em- 
ploying another, or, in some instances, it results from the influence of 
the wealthier classes, who wish to preserve the fishing as a sport and 
relaxation, as against the interest of those who depend upon it for a 
living. In considering the complaints, therefore, in regard toa particu- 
lar mode of fishing, and the invocations for its restriction, due caution 
should beexercised in determining how far the personal element comes 
into play and how far the interests of the great mass of the community 
and the world are at heart. 

‘Legislation on this subject is usually included under the following 
heads: First, the places of fishing; second, the season ; third, the time 
of day; fourth, the size and length of the nets, and the size of the 
mesh ; fifth, the distance apart of nets, weirs, pounds, &e.; sixth, the 
number of fish that may be taken; seventh, the police and regulation 
of the boats and men; and, eighth, regulations in regard to the prepa- 
ration of the fish, and for securing to the purchaser a proper knowledge 
of their character and quality. 

Tt will, of course, be understood that legislation can be properly en- 
forced against foreign nations at least only within the territorial limits 
of the country ; and as the three-mile line is usually accepted as defin- 
ing the boundary between the inshore and offshore fisheries, it is usu- 
ally the space within that limit to which the local laws apply. In some 
nations the particular areas of the fishing-grounds are assigned to the 
inhabitants of certain districts, those adjacent to it not being permitted 
to enter, and severe conflicts sometimes result from such an attempt. 

How far one of the United States can enforee any fishery regulations 
at sea, outside of the three-mile line, or indeed even within it, is a ques- 
tion not to be discussed here; that the United States can do so is per- 
haps more certain, the vessel being considered a part of the country 
and carrying into it the conditions of its shore. 

In accordance with a convention consummated in August, 1543, 
between France and England, the exclusive right of fishing by the 
fishermen of either nation was given within 3 miles of its own coast, 
the intermediate space being common ground. <A provision was made 
for the employment of cruisers by both nations, not only to protect the 
rights of their own fishermen, but to see that they obeyed the laws 
made for their regulation. Cases were specified in which the vessels 
of one nation might enter the territorial limits of the other, but in no 
part of the treaty was there any prohibition, when once within the 
limits, to purchasing bait, or supplies, or of deriving any other commer- 
cial advantage. 
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This treaty is referred to in the Report of the British Sea Fisheries 
Commission, where it is expressly stated that the vessels of Belgium, 
with which there was no such treaty, were not bound by it, and that 
there was nothing to prevent their fishing if they were so minded, in- 


-dicating that the submission to a restriction must be a matter of joint 


agreement between two contracting parties (p. Ixiv). 

With reference to the difficulty of estimating the extent of the three- . 
mile limit, Prof. George F. Barker, writing from Brookfield Center, 
Conn., September 7, 1877, said: 

“ With reference to the question you propose, 7. e., whether the proba- 
bility of an accurate judgment of distance is greater when the estimate 
is made by an observer standing on shore er by a person in the vessel, 
I would say that in my opinion the probability of a correct estimate of 
distance is considerably greater in the latter case. Distance, according 
to the present theory of vision, is always estimated by the eye from the 
magnitude of the visual angle under which the distant object is seen. 
Now, since any given object, placed at a suitable distance, will subtend 
any angle whatever, it is obvious that size and distance are both vari- 
ables in the calculation, and that if neither is given the problem is in- 
determinate. A man who does not know how large the object is which 
he sees, cannot, from this datum alone, form any accurate idea of its 
distance. Hence, to estimate the distance of any object accurately, the 
size of the object which subtends the given visual angle must be accu- 
rately known. A man of average height placed a mile off will subtend 
an angle of about two minutes, and if two miles off, of about one minute: 
To tell that he is two miles off, and not one mile, the eye must accu- 
rately appreciate this slight difference of one minute of are. The hu- 
man height is so well known that persons are often introduced into art 
compositions to assist in judging of distances. But at three miles dis- 
tance, a man is too small an object by which to estimate distance by 
the unaided eye, the limit of error being so large as to render the esti- 
mate of no value. Hence, other familiar objects larger in size must be 
chosen. If a person on the shore, accustomed to this kind of estimate, 
sees a vessel which he is familiar with at the landing, he can tel! ap- 
proximately her distance, if she is not too far off. So a person sailing 
away from the shore may estimate quite accurately his distance from 
it, provided he be familiar with the size of the objects on shore. If 
neither person knows by personal inspection the size of the object looked 
at, the one in the vessel has the advantage, because the sizes of houses 
‘and their parts, windows, doors, &c., and also of well-known trees and 
animals, vary much less than the sizes of vessels. But there is another 
advantage on the side of the man in the vessel. He forms his judg- 
ment not by a comparison with a single object, but from a large num- 
her of objects, whose sizes are well known; and his estimate is, therefore, 
the mean of a large number of separate judgments, and so more reliable 
than any single one. Moreover, if these objects are successively back 
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of each other in the line of sight, another advantage is gained, as any 
one must admit who notices how much larger, because apparently fur- 
ther off, the sun is when on the horizon, where there are objects of com- 
parison, than in the zenith, when there are none. Moreover, as a rule, 


seafaring men have trained their eyes to estimate distance from a 


vessel. ” 

To the above may be added the views of C. P. Patterson, Superin- 
tendent of the U.S. Coast Survey, given under date of August 31, 1877, 
as follows: 

“From my experience, I conclude, and have always safely acted upon 
that conclusion, that persons on board a vessel, with rare exceptions, 
judge the vessel to be nearer the land than she actually is, and this 
arises in a measure from the fact that the eye rarely recognizes the 
foreground, as it were, of the distances, but is apt, unconsciously, to be- 
gin estimating the distance from an imaginary line at some distance 
from the vessel, the higher the eye above the water the greater being 
this distance, and the greater the real distance of the vessel from the 
shore than that estimated. This is particularly seen in handling a ves- 
sel in a harbor, or running close in along a shore. 

“Tf the eye is placed at the mast-head of a vessel, the horizon rises, 
as it were, with the eye, the sensation created being that the vessel is at 
the bottom of a bowl and the eye on a level with the rim, and from this 
position estimated distances to objects are almost invariably too short. 
My own custom was to increase estimated distances accordingly. If a 

“man at the mast-head estimated the distance to an object, unseen from 
the deck, to be 20 miles, I concluded at once that it was 24 or 25 miles. 

‘‘ From the shore the eye recognizes a marked foreground (there always 
being a very decided one, even on a sand-beach of the edge of the break- 
ers or water), which it cannot ignore, and from which it at once begins 
to estimate distances. The eye being filled with this ‘foreground’ 
takes cognizance but indifferently of the object itself, as well as the 
distance intervening between the outer edge of the foreground and the 
object, as shown thus: 


A being the elevation of eye above the water, D the edge of the breakers 
and foreground, B limit of foreground, and C the position of object. The 
angle which the eye instinctively measures is D A B, and this is equal to 
D AC, be the object wherever it may on the horizon. Then the distance 
B C is measured only by the greater or less distinctness of the object, 
there being nothing with which to compare it. From the want of a 
foreground, if A was the mast-head of a vessel the distance the eye 


would endeavor to measure is BC, almost entirely ignoring A D B, and — 
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in addition the shore being much more prominent to the eye from the 
vessel, than the vessel from the shore. 

‘‘ If the eye on the shore is placed where it can take in a long stretch 
of coast, it will nearly always underestimate the distance of a vessel 
from it. 

“Of course, the cupidity of commerce sways the judgments of the best 
people in the direction of their own interests, but I give the results of 
my own experience for what they are worth. 

‘“‘The matters stated in your letter also have an effect in the general 
estimate of a distance over the water from the land to a vessel or from 
a vessel to the land. 

‘¢My conclusion is that as a general rule the distances of tbe land from 
vessels and the distances of vessels from the land are usually underes- 
timated. In one case the eye ignores the nearer part of the distance, 
and in the other the more distant part. 

“In this I am confirmed by the experience and opinion of Commander 
Ii. P. Lull, U. S. N., Hydrographic Inspector, United States Coast Sur- 
vey.” 

The season of fishing, too, is also a subject of legislation. The Govern- 
ment of Norway determines with great care the time when the nets and 
long-lines shall be set, the introduction of the latter into the water not 
being permitted at the Lofoden Islands fisheries before 12 o’clock m., 
their lifting bein g imperative before noon of the following day. France, 
England, and other nations have made regulations in regard to the 
size of the mesh, specifying the minimum for the beam-trawl and for 
the drift-net, the object being to secure to the young and unmarketa- 
ble fish a chance to escape. This precaution, however, is of little value 
in the case of the beam-trawl, where many fish are taken which would 
have passed through the meshes of an ordinary net without difficulty. 

The distance apart of nets, so as to prevent interference, has also 
been provided for; as also the restriction of particular kinds of fishing 
to certain grounds, in Great Britain trawling being sometimes limited 
to certain areas, to prevent interference in the use of the long-lines. 

Nearly all nations have regulations in regard to the boats and ves- 
sels to be used, among others requiring them to be numbered in cer- 
tain ways, so that they may be more easily designated and identified 
in the event of their attempting to evade the law. 

The preparation of fish for the market has also been the subject of 
legislation. Many nations which pay no particular regard to the times, 
‘places, and circumstances of the sea fisheries, have considered it expe- 

dient to secure the interest of the purchaser by regulating and restrict- 
ing the mode of preparation and of packing, this being the case, per- 
haps, more especially in Holland and the Scandinavian countries than 
elsewhere. The herring fishery in Holland was formerly, kept, in all of 
its stages, under the control of the Government, although of later years 
this is more particularly confined to the packing and inspection. In 


156 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 


Norway, however, the Government requires that the herring which are’ 


found to have in their stomachs certain kinds of food shall be keptalive, 
inclosed in the nets until this food is absorbed, as otherwise the fish 
cannot be preserved for any length of time, thereby affecting their 
quality as food. Still more generally is there an inspection of fish by 
the State after they have been put up, the packages being marked by 
Government officials, who are supposed to be beyond danger of any 
corrupt influence in making the distinctions as to quality. 

There is, perhaps, no nation in the world where there are fewer reg- 
ulations and restrictions in regard to the sea fisheries than in the United 
States, no response having been made either by the General Govern- 
ment or by the State to the numerous appeals to take the subject under 
their jurisdiction, and to prevent whatis claimed to be improper methods, 
or unseasonable times of capturing fish, or undesirable modes of pre- 
serving them. 

There are, however, in several of the States, especially of New Eng- 
land, State inspectors of fish who brand the packages, in accordance 
with the quality of the fish, these marks guiding the purchaser in his 
selection and in the price to be paid by him. 

Although the propriety of maintaining such restrictions has been 
questioned, on the ground that all these matters should be subject to 
the general law of demand and supply, and to individual reputation, 
yet it is not likely that any change will be made. While it is compara- 
tively easy in many cases to enforce regulations in regard to fishing 
and the treatment of fish near the shores and under the jurisdiction 
and supervision of officers, it becomes a much more difficult matter 
when the fishing is presecuted at a distance, as in this country on the 
George’s Bank, the Grand Bank,&ec. It is, of course, possible to send 
Government cruisers to accompany the fishing fleets, to see that the 
fishermen obey the laws in this matter, and this is done to some extent 
by the Norwegian, Dutch, English, and French Governments, the two 
latter maintaining a sea police, more to prevent encroachments by the 
opposite nation upon the fishing-grounds, or injury or outrage upon 
their own vessels. Great Britain, too, has during some years main- 
tained a certain number of armed vessels within her dominions in North 
America to prevent the encroachments of the American and French 
fishermen. The United States, however, has never had any provision 
of this kind, but has allowed the sea fisheries to regulate themselves 
entirely. Some of the States supply armed protection to their oyster 
fisheries, both Maryland and Virginia having now, or until quite re- 
cently, such a provision. 

The propriety of international agreement in regard to certain modes 
of fishing has not unfrequently been urged, and more particularly it has 
been proposed that the United States and Great Britain have an agree- 
ment to prohibit the use of the trawl! or long-line on the Banks of New- 
foundland and in other portions of the high seas. Apart, however, from 
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the questionable propriety of interfering with this mode of fishing, there 
would be the consideration of enforcing such rules, as it could only be 
done by means of a fleet of Government vessels of both nations, sta- 
tioned in different portions of the high seas, involving, of course, the 
danger of irritation at any attempt at enforcement, especially by the 
vessel of the opposite nationality. 

Again, even if this could be effected and enforced by the United States 
and Great Britainin respect to their own subjects, there is no probability 
that other nations would enter the convention or consider themselves 
bound by its provisions; and without the co-operation of armed vessels 
of other nationalities, any attempt at regulating the fishermen of the 
same would be resented by their respective Governments, and danger 
of war ensue. If there were no interference with the subjects of other 
Governments, the effeet would be simply to give them the monopoly of 
capture by the prohibited apparatus, or during the prohibited season 
to other parties, and thus a season’s loss would be inflicted upon the 
subjects of the consenting nations. It might also bea question how far 
any Government could pretend to interfere with the fishing operations 
of its own subjects on the high seas; provided, of course, these did not 
involve any criminal action, or such as is, by common consent, allowed 
to be a matter of jurisdiction. Of course, the vessels and their catch 
might be controlled on their entering port; but there would seem to be 
nothing to prevent the taking of the fish to a foreign nation. It is for 
these and other reasons, that need not here be detailed, that most care- 
ful consideration should be given to any proposition looking towards 
the restriction or regulation in any way of the sea fisheries of the United 
States, whatever may be the practice and policy of other nations. 

There is, however, a plea for the interference of the Government, in 
certain cases, in regard to the fisheries that belong tothe rivers, or are 
near the shore, and thereby most specially related to the adjacent com- 
monwealth. Nearly all civilized nations have looked with more or less 
care after their interior or river fisheries; and quite a number of the 
States of the American Union have their own special enactments on this 
subject. This refers more generally to the times when fishing may be 
authorized ; the character of the apparatus, whether lines or nets; but 
more particularly to the protection of the fish during the spawning sea- 
son, especially of the trout and salmon. In States possessing shad and 
alewife fisheries there is usually a definite date when the fish are sup- 
posed to have reached their spawning beds or the condition of spawn- 
ing, and at that time all fishing is interrupted. This varies according 
to latitude, being earlier in the South and later in the North. 

Again, the question of the pollution of rivers is one that comes up 
for consideration, in many cases the introduction of sawdust or the 
refuse from gas or manufacturing establishments being prohibited or 
controlled. Other States, again, require from the proprietors of artifi- 
cial dams the introduction of some device by which shad, salmon, and 


158 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 


~ other fish may ascend, and thus be enabled to reach their spawning-— 
grounds. There is also an inspection in the markets, in nearly all the 

larger cities, of the quality of fresh fish, so as to prevent the introduc- 

tion for sale of any that are not considered wholesome and fit for food. 

Allthese provisions are wise and beneficent, and tend, when judiciously 
and properly enforced, to protect the fish against decrease and to secure 
their multiplication, as well as to benefit the purchaser. If the anad- 
romous fish are prevented from access to their spawning-beds, it is 
within the power of a single person to destroy fisheries of immense 
value and to deprive a large portion of the community of a wholesome 
food and an important means of support. 

These conditions of protection and regulation, while they cannot be 
said to apply at all to the deep-sea fisheries, have comparatively little 
reference to the inshore sea fisheries. But even here we readily imagine 
that State action, if not that of the General Government, is desirable. 
The most important point in this connection is the protection of the 
spawning-grounds (when they can be definitely ascertained) from potlu- 
tion by the introduction of noxious substances and from the disturbing 
influences of fishing or other operations. A notable instance of the 
advantage of regulation in this case is to be found in the matter of the 
herring fisheries of the Bay of Fundy. The spawning-ground for this 
fish is remarkably limited in extent, being for the most part situated 
immediately around the southern extremity of Grand Manan, or what 
is known as the Southern Head. Here, during the months of June, 
July, and August the herring resort in immense numbers to deposit their 
eges; and limited as they appear to be in distribution at that time, 
the great number of vessels that followed them to that region took 
immense quantities of spawning fish, and apparently broke up the schools 
and prevented them from depositing their eggs under proper condi- 
tions. The result appeared, at least, to be a very great diminution of 
the fish, and the threatening of their practical extermination. Under 
these circumstances the Province of New Brunswick passed a law estab- 
lishing the months of June (?), July, and August as a close time, during 
which no fishing was to be allowed, and appointed an officer to enforce 
the regulation. Kor several years many attempts were made to violate 
the law, with more or less saecess; but gradually the power of the 
Government, and perhaps an improved public sentiment, succeeded in 
breaking up this encroachment, and of late years the protection of 
these spawning-grounds has involved but little difficulty. It would 
appear, as the result of this action, that shortly after the enactment 
the fish began to increase in number, and they are now said to be as 
abundant in the Bay of Fundy and its vicinity as they were ever known 
to be since the earliest history of the country. It is of course barely 
possible that there is some fallacy in this conclusion, and that it was one 
of these alternations of decrease that invoked the legishition in question, 
and that the subsequent increase would have taken place, even if the 
practice of fishing during the spawning season had been continued. ~ 
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All the European herring fisheries, especially the most important, as 


‘those of Norway and Great Britain, are without restriction as to time 


of catch, and indeed it is when the herring are fullest of ripe roe that 
they are the niost esteemed. At the Magdalen Islands the herring are 
taken principally during their spawning season without any restriction 
or suggestion of diminution. The question, therefore, as to the actual 
importance of the measure referred to may be considered as unsettled, 
although I can hardly believe that the provision in regard to the her- 
ring fisheries at Grand Manan has not had a beneficial influence. It 
will not, however, do to prohibit the catch of herring when they are 
filled with roe, since it is when they are in this condition that they are 
most highly prized and most marketable, the roe of the sea herring being 
universally considered a very great delicacy. 

There are, however, some fish on the coast of the United States for 
whose protection during the spawning season I have already urged in a 
previous report that some provision of legislation is desirable. I refer 
more particularly to certain fish on the south side of New England, 
especially the scup, sea bass, and the tautog. These fish appear to 
come to the coast in well defined bands of immense numbers, at a par- 
ticular season, following generally a definite line of migration and pro- 
ceeding to their spawning-grounds, where the operation of reproduction 
is conducted on an enormous scale, in this respect closely resembling 
the anadromous fish, such as the salmon, shad, and alewife, and appar- 
ently almost equally susceptible to any interference by human agencies. 
Legislation is expedient here, too, both for the protection of the fish and 
of the fishermen themselves, since atter a few weeks’ fishing the glut is 
so enormous as to bring down the price toa mere nothing, involving 
the necessity of wasting immense numbers of the catch, the best use to 
which they can be put being their conversion into manure. 

In this case, however, I simply suggested an intermission of capture 
from Friday night until Monday morning, or if this be too long a period, 
from Saturday night until Monday morning, so as to secure the escape 
of a sufficient number of the school and an opportunity to deposit their 
eggs, this weekly intermission to be continued only for the limited 
period during which these particular fish are on the move. They move 
in so close and solid bodies and in so limited an extent that it is by no 
means impossible to imagine the capture of the greater part of the 
school and the cutting off of the rest of it from reaching a suitable 
spawning-ground, or disturbing the individuals so that their eges are 
not deposited at the proper time cr under proper conditions. 

The other fish taken during the same period, especially the mackerel 
and menhaden, are not affected, as it is only a portion of the migrating 
bands, and that which happens to be nearest the shore, which is taken 
under such circumstances, enough possibly passing outside to maintain 
the supply of eges and young fish. 

As to the conclusions at which [ arrived in 1871 in regard to the pro- 
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priety of a partial close time, I still maintain the same opinion, and am 
fully satisfied that a fair trial for four years would show such a positive 
increase in the number of these most important and valuable fish as to 
satisfy the most skeptical. Unfortunately, in this particular case con- 
current legislation of two States is considered desirable, since the mi- 
grations and spawning-grounds are partly in Rhode Island and partly 
in Massachusetts, the fish for the most part passing through the waters 
of the first-mentioned State before they reach those of the latter. So 
far, neither State has shown a willingness to legislate either separately 
or conjointly, and the abundance of the fish referred to will probably be 
determined by the number of the bluefish that visit the same waters. 
I think, however, that if protected in some way there would be a de- 
cided increase without reference to the presence of this wolf of the seas. 

J have found a decided unanimity of opinion among fishermen as to 
the expediency of such a close time, even among those who do not con- 
sider it necessary, in order to maintain the supply of fish, the preven- 
tion of a glut of the market, and the securing of time for the proper re- 
pair of the nets, and for the needed attention to home business, being 
important and well-accepted arguments with all classes concerned for 
the proposed close time. 

In many cases it would seem that fish, after they have deposited 
their eggs, become sickly and unfit for food, and no one can examine a 


male salmon under these circumstances and appreciate the alteration in - 


appearance and condition without realizing the impropriety of using it 
as an article of food. For this reason a close time is proper, not only 
to secure an opportunity for undisturbed spawning by the fish, but also 
to prevent the consumption of unsuitable fish. 

In the New England States the alewife fisheries were formerly, and 
are still in some degree, taken under the protection of the towns, 
the catch within the jurisdiction of each town being considered as be- 
longing to its inhabitants, to be distributed pro rata among them, or 
else sold for the common benefit. Sometimes each individual was au- 
thorized to take a certain number of fish; at others officers were ap- 
pointed to capture them and apportion them suitably. Regulations 
were made to secure free access from the sea of the fish to the pounds or 
other spawning-grounds, and for the escape to the sea again of the fish, 
both young and old, during the summer. 

How far it will be desirable, now or hereafter, to regulate the size of 
the meshes of nets used in our inshore fisheries it is hardly necessary 
to take into consideration at present, for the reasons already mentioned. 


2, INCREASING “THE NUMBER OF FOOD - FISHES BY ARTIFICIAL MEANS. 


There are two methods by which this can be accomplished: (1) By 
the actual transfer of fishes from one region of the globe to another, or 
one part of the coast to another; (2) by the artificial propagation and 
multiplication of fish found in a particular region. 
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Many instances are on record of the successful transportation of fishes, 
both fresh and salt water species, to localities previously uninhabited 
by them, and very extended efforts are now being made, promising the 
fullest measure of success, to carry the shad and the eel of the Atlantic 
coast to the Mississippi Valley and the Pacific slope, as well as the tau- 
tog, the lobster, and the oyster, and to transfer the California salmon 
‘and trout to the Mississippi Valley and the eastern coast of the United 
States, the carp from Germany to America, &c. Less has been done in 
this direction with the sea fishes, although even here there is something 
to record. It is said that the Scarus, a well-known labroid fish of the 
/®gean Sea, was brought, in the time of the Emperor Claudius, to the 
coast of Italy and planted near the mouth of the Tiber. They were 
protected from capture for five years, at the end of which time they 
swarmed in enormous abundance and constituted an important element 
in the Roman fisheries, being considered one of the greatest delicacies. 
(Report U.S. F.C., IJ, p. 10). In the United States the scup is said 
to have been carried in a smack from Vineyard Sound to Cape Cod Bay, 
and that a similar experiment was made in a transfer of the tautog both 
to Massachusetts Bay and the South Carolina coast. 

The attention paid by the early Romans to securing an ample supply 
of fish is well understood, as also the enormous expense of their opera. 
tions in the construction and maintenance of fish ponds, &c. Among 
the most highly esteemed species were the red mullet (mullus), and the 
sea eel, the latter being kept in tanks constructed for the purpose, and 
fed, in some cases, it is said, with the flesh of slaves, as imparting an 
added delicacy. Theintroduction of fish from distant points was there 
practiced to a greater or less extent. 

The limitations of temperature, however, and appropriate food, will 
probably determine what may be accomplished in the way of exchanges 
between the northern and southern coasts of the United States; and 
there are a few species in European waters the introduction of which 
it will be well to attempt, especially if brought into waters of the same 
general physical conditions. Among such desiderata may be reckoned 
more especially the turbot and sole, which constitute the most impor- 
tant element in the beam-trawl fisheries, and which, as already ex- 
plained, always command a high price. There seems no good reason 
why these fish might not become, in a few years, after a successful 
transfer of a few individuals, as abundant as they are on the European 
coasts. An ample supply of suitable food and of the necessary exter- 
nal conditions could be assured to the new-comers. The experiment 
would perhaps succeed best on the eastern coast of Massachusetts, 
where the conditions are quite similar to those of their native habitat, 
If they were found to thrive in the region south of Cape Cod, an 
enormous fishery might in time be assured in view of the adaptation 
of the waters to successful beam-trawling. 

As a return to Europe for the contribution of the turbot and sole 
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the alewife migut be offered, a fish which should thrive in all the rivers, 
ponds, and lagoons connected with the sea, whether in the warmer or 
colder portions; and as they move in well-defined bands of vast num- 
bers of individuals, within narrow limits, it would add greatly to the 
food resources of the country. A very considerable expenditure of 
money on the part of European Governments, especially that of Ger- 
many, where the ordinary sea fisheries are restricted, would probably. 
be amply justified in a few years, the fish being by far more valuable 
and worthy attention than the salmon and trout, and perhaps not ex- 
cepting the shad. 

From present information on the subject there are no other European 
sea fish, excepting the turbot and the sole, that would be especially 
important in America; possibly the fresh-water sterlet of Russia and 
the hucho salmon of the Danube might be introduced to advantage. 
This last-mentioned species remains thronghout the year in the Danupe 
River and its tributaries, and constitutes and excellent article of food. 
It might, perhaps, be quite advantageously planted in the Mississippi, 
where it would find an ample supply of the poorer sorts of fish, for the 
most part not considered worth anything for market purposes. 

The artificial propagation of sea fishes has not yet been attempted on 
any experimental scale, although there seems to be no particular reason 
why avast increase cannot be accomplished in this direction, as with the 
anadromous or interior species. There is no question as to our ability 
to multiply salmon and shad to any desired extent, and the same gen- 
eral treatment might readily be applied to many of our coast fishes. 
The principal difficulty in the way would be the construction of the 
proper establishments, although the recent experiments of the U.S. 
Fish Commission, and that of Maryland, point out a reasonable method 
of accomplishing this, as will be referred to hereafter. It would be quite 
impossible to undertake to feed the young fish when hatched, as is done 
with trout; but the methods used for shad and in most cases for salmon 
hatching, could be made use of, namely, that of introducing the young 
fish into the water and leaving them to their own resources so soon as 
the yolk-bag is absorbed and the fish is able to feed itself. 

According to reliable estimates, not more than 1 egg in 200 hatched 
naturally in the waters produces a fish capable of feeding itself, this 
representing by far the greatest expectancy of destruction in the num- 
ber of eggs laid by the female. 

On the other hand, artificial impregnation and propagation should 
give us not less than 175, or even more yet, of the 200, a vast differ- 
ence, which could not fail to tellin the result. In other words, the 
proportional result of artificial hatching is 175 fold that by the natural 
spawning of the same number of fish. The young, when ready for in- 
troduction into the water, could readily be placed in sheltered bays 
and coves, and possibly fenced off for a time from the intrusion of 
larger fish, and kept there until they had attained a sufficient size to 
protect themselves to a considerable degree. 
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This experiment of artificial hatching could be adopted very readily 
on the south coast of New England, in connection with fisheries of 
scup, tautog, and sea bass, especially as all these fish are greatly in 
demand and are taken in great numbers in the fish pounds and traps 
of the southern coast during the months of April, May, June, and July. 
The sea bass especially spawn very largely during the latter period. 
An ample supply of scup could easily be obtained during the spawn- 
ing season, and if necessary the tautog and sea bass could be kept in 
pens until ripe. These fish are very frequently kept for weeks, or 
even months, waiting the call of the market, and as they are very hardy, 
it would not injure them at all for market purposes to strip them of 
their spawn at the proper time. The eggs of this fish probably hatch 
out very quickly; in the tautog, indeed, an embryonic development of 
the egg is said to take place before it is laid, so that not unfrequently 
some of the eggs squeezed out into a bucket of water will hatch out 
almost immediately. In an experiment of artificial impregnation and 
hatching of the sea bass, prosecuted at Noank, Conn., in 1874, there 
was reason to conclude that the period of development did not exceed 
one week. 

The pound-nets frequently take great numbers of spawning mack- 
erel, which might also be manipulated; and there is no reason why the 
sheepshead might not be treated in a similar manner, nor, indeed, why 
the process might not be extended to such species as the cod. The 
striped bass is a fish that promises ample success in such an experi- 
ment as soon as we can succeed in taking it in sufficient numbers. At 
least some spawning fish are found in the rivers at the same time with 
the shad and herring; whether simply in pursuit of this prey or in 
search of a spawning-ground is not yet ascertained. In 1875 the parties 
of the U.S. Fish Commission engaged in hatching shad in the Roanoke 
River succeeded in taking several ripe striped bass, from one of which 
100,000 eggs were successfully taken and hatched. The eggs are smalier 
than those of the shad, although similar to them in being non-adhesive 
and in being hatched out in a short time. 

The principal difficulty in regard to the multiplication of the sea fish 
by artificial means is in the arrangements necessary for the care and 
preparation of the egg. The ordinary hatching establishments used 
for trout and salmon are not available since salt water is required for 
the purpose. It is true that this might be pumped up by means of a 
wind-mill or otherwise into tanks, and allowed to trickle into the hatch- 
ing troughs, and thus produce the necessary current. Evenif this could 
be done, however, the limits of space and the comparatively small num- 
ber of fish that could be obtained will probably render it expedient to 
adopt some other method. 

The first suggestion would be the employment of the floating-box, as 
constructed by Seth Green, H. A. Brackett, and others, and used in the 
hatching of shad. A serious difficulty, however, is in the danger of 
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having them upset and the contents spilled out, or else greatly injured 


by the action of the waves, experiments made in this direction nearly 
always resulting disastrously. 

Much more wholesale and efficient methods of accomplishing this 
important object are, however, at our command, as suggested by the suc- 
cess of experiments prosecuted during the spring of 1877 at Havre de 
Grace in hatching eggs of shad on a large scale, in connection with 
the operations of the U. 8S. Fish Commission and of the Maryland com- 
mission, Mr. T. B. Ferguson, the efficient and accomplished Maryland 
commissioner of fisheries, has devised a method by which the hatech- 
ing of shad can be prosecuted in tidal waters and by which not only a 
great number of eggs can be hatched in a very small space, but also 
the danger of losing the eggs in consequence of the upsetting of the 
hatching boxes in stormy weather can be prevented. This device con- 
sists in a series of buckets, with wire-gauze bottoms, which are alter- 
nately depressed and raised by means of anaxis rotated by steam-power. 
The buckets dip into the water, the eggs floating in them, and the gen- 
tle motion of elevation and depression through the space of five or ten 
inches, the extent and rapidity of which can be varied at pleasure, gives 
the eggs that agitation and the continual contact with a new supply of 
water necessary to their proper condition. Nine million eggs were thus 
hatched with a much less expenditure of labor than heretofore; and 
instead of some hundreds of floating boxes being called into play, six 
to twelve buckets, worked along the edge of a floating scow, answered 
all the purpose. 

Still other methods can be used, possibly in some cases to even greater 
advantage, namely, the placing of the eggs in funnel-shaped vessels, 
with a stream of salt water pumped up through the bottom, giving the 
eggs a constant agitation. A wire-gauze screen prevents the eggs from 
dropping into the mouth of the funnel, and the constant overflow of 
the water carries off all the dead offal matter. It would, of course, re- 
quire a considerable expenditure to start such an establishment. A 
small engine, of four or five horse-power, with the necessary accompan- 
iments, however, would probably be large enough. With such an appa- 
ratus in connection with some of the great fisheries, like those in Secon- 
net River at Rhode Island, orat Menemsha Bight on Martha’s Vineyard, 
results of incaleulable value might and probably would in time be ob- 
tained. Instead of counting the yield of the fisheries by the hundreds of 
thousands, millions could be estimated for, and it would not be difficult 
to guarantee the propagation of one hundred millions of young fish as 
the result of asingle season’s work. These, when the yolk-bag was ab- 
sorbed, could be scattered or sown along the coast in different localities 
so as to increase the opportunity of finding suitable food and of escap- 
ing the ravages of their enemies. 


_— 
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3.—EQUALIZING THE SUPPLY OF FISHES. 


’ 


A third subdivision of the subject of maintaining the supply of sea 


fish along the coast, and of increasing it, may now be considered. The 


connection between the fresh-water or rather the anadromous fisheries 
of our coast and the sea fisheries has been dwelt upon in previous re- 
ports, and while not assenting to the possibility of diminishing the sup- 
ply of sea fish by ordinary human agencies, I have been satisfied of the 
disappearance of certain fish from our shores for the want of suitable 
food, and their migration elsewhere. Of the possibility of attracting 
fish from great distances by suitable food we have numerous instances. 
Thus the mackerel fishermen have been in the habit of throwing chopped 
bait overboard, which was carried a distance, possibly of miles, by the 
tide. When the school of mackerel strikes this stream of food it follows 
it up an indefinite distance and comes in immediate proximity of the 
source of supply, where the fishes can be captured by the hook or the 
net. Where many vessels are engaged in this business, it is said that 
the schools of mackerel are brought from a distance of many miles and 
held in the vicinity, against their ordinary instinct of migration. On 
the occasion, some years ago, of the lamentable falling off in the an- 
tumn mackerel fishery on the coast of Nova Scotia, involving consid- 
erable destitution and distress among the fishermen, the cause was be- 
lieved to be in the immense amount of mackerel bait thrown overboard 
in the Bay of Saint Lawrence by the mackerel smacks, which kept the 
fish in the bay a long time beyond their usual period of leaving it, so 
that when they once commenced their autumnal migration they passed 
directly out to sea, without stopping, as was their custom, in the shores. 

The effect of gurry, too, on fishing-grounds may probably be explained 
by the attractions of this stream of animal matter carried by the tide 
over a distance of many miles to the dogfish, sharks, and other preda- 
ceous species, these following it up and concentrating in the vicinity, 
where they drive away the food-fishes which form the more special sub- 
ject of the attention of the fishermen. A similar instance is found in 
connection with the salmon intheGulfof Saint Lawrence, where the fish 
are taken in quantities for saltin g, smoking, or other modes of prepara- 
tion. Here immense quantities of offal are thrown into the water, where, 
however, instead of attracting the destructive fishes, has the effect to 
bring in such species as the cod and render them capable of capture. 
At one time this practice of throwing offal overboard was considered 
very objectionable, and an enactment was passed requiring it to be 
brought on shore and buried or utilized thére in some manner. As the 
result of the diminution of this supply of animal matter the fishes aban- 
doned the ground entirely, and great complaint was made as to the ab- 
sence of the food-fishes, even of the salmon itself; and subsequently a 
compromise was effected by which this matter was placed in perforated 
boxes and the softer portion allowed to pass out and washaway. ‘This, 
in connection with the great numbers of maggots of the blue-bottle fly 
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which also passed into the water, in a short time restored the previous — 


ample abundance of the fishes. In view, therefore, of these circum- 
stances we can readily understand how much the movements of the sea 
fish along the coast may be influenced by the enormous schools of sal- 
mon, mackerel, shad, and alewives, the adults coming in during spring 
and summer and returning with the young at other seasons of the year, 
and upon which they prey to a greater or less extent. It is now the 
general impression that the anadromous fishes just mentioned pass the 
period of their growth in the sea at no great distance from the mouth 
of the river in which they were hatched, possibly extending their move- 
ments outward 5 to 50 or even 100 miles, but still occupying a certain 
relation to the rivers in question. A proof of this generalization is 
found in the fact that in a cruise made by Mr. G. Brown Goode in a 
mackerel vessel off the coast of Maine, in 1873, young shad, probably 
one or two years old, as well as alewives, were found in considerable 
proportion among the mackerel taken in nets 25 to 30 miles off the 
shore, and he was assured by the fishermen that this was a very com- 
mon occurrence. Such fish are not brought in, as they are not consid- 
ered marketable, and are generally thrown into the water when taken 
from the nets, where they become the prey of other fishes. 

It is only necessary to bear in mind the enormous mass of these an- 
adromous fish one hundred years ago, and even later, to appreciate the 
influence they can exert in attracting fish from the outer waters to the 
shores and keeping them there for a considerable part of the year, and 
the lamentable result of the destruction of this source of supply, not 
only on its own account but also for its influence upon the sea fish. It 
is well known that while these anadromous fish were present there was 
an ample supply of cod, haddock, halibut, hake, and various other spe- 
cies close in to the shore. On the whole New England coast, as well as 
in many parts of the Dominion of Canada, the fisherman, in an ordinary 
open boat, could go out and catch a full fare at a short distance from 
the land, both for tise as fresh fish and for purposes of commerce, and 
that it was not until this source of supply was cut off that it became 
necessary to resort, to so great an extent, to distant parts of the sea. 
We may therefore hope, as the result of methods now being prac- 
ticed and their future extension, that the old state of things will be 
renewed to our great advantage. 

As an illustration, both of the loss to our own industries by the de- 
struction of the supply of anadromous fishes, and of the amount of at- 
traction that would be furnished from a single river to the incoming 
fishes and the retention on the coast of the outside fishes, I may again 
refer to the quotation on page 50 from Martin’s Gazetteer of Virginia. 
Omitting here any considerations as to the enormous value of this 
fishery, but bearing in mind that this was only one of at least forty 
rivers where an almost equal catch might be looked for, let us proceed 
to consider the amount of food and bait available for the sea fish, re- 
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sulting from the herring alone. For the 7 50,000,000 actually captured 
we may suppose that this was not more than one-fourth of the total num- 
ber in the river during the season, which would give 3,000,000,000 for 
the Potomac River only. From Florida to the Bay of Fundy, without 
any reference to Dominion waters, we may safely assume the number to 
beatleast one hundred fold, a calculation probably far within bounds, five 
times that amount and more, possibly, being the more reasonable. We 
have, therefore, 300,000,000,000, representing a weight of not less than 
200,000,000,000 pounds. The progeny of these herring in their various 
stages of growth from the first year to the fourth, may certainly be es- 
timated at twice the aggregate weight of the parents, or 400,000,000,000 
pounds, giving us 600,000,000,000 pounds of fish along our coast of this 
one species. It may safely be assumed that at present not more than 
one-tenth of 1 per cent. of these fish now inhabit the waters specified, 
or only 600,000,000. 

I have made no reference to the adult and young of the shad, the 
tailor herring, the gizzard shad, the striped bass, the various Cyprin- 
ide, and other fishes running in from the ‘sea at about the same 
time with the other fish, and tending to swell the aggregate in the 
waters. But I think it will be readily understood what a loss we have 
experienced, not only in the way of direct food, but in the inducements 
to other fishes to come within our reach; and in the Dominion in the 
numbers of anadromous fish. 

It is, therefore, very encouraging to believe that, even though from 
the changes in the physical condition of the land, water, artificial ob- 
structions, &c., we may not look for the old-time abundance, we may 
yet hope for « very considerable increase; even if we get back to one- 
fourth the original supply, we may well be satisfied. 

A comparison of the statistics of the number of shad and alewives 
caught in the Potomac River in a single season of six weeks’ time, and 
salted, to the extent of 995,000 barrels,* with those of the sea herring in 
any part of the world, will show the insignificance of the latter; while 
the fishery on the Potomac during the period referred to equaled the 
total yield of the Scottish salmon fisheries in 1873, prosecuted through- 
out the year, and employing 15,000 boats and 45,594 men, and equaled — 
nearly twice the entire number of barrels of the sea herring put up in 
the Dominion of Canada in 1876. 


*Tt is proper to say that the accuracy of Martin’s figures has been disputed by some 
recent writers, Even if they are, however, twice as large as the fact would justify, 
the generel argument would not be invalidated. 
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V.—POLITICAL CONSIDERATIONS. 


MEMORANDUM OF POINTS ATTEMPTED TO BE ESTABLISHED IN THE 
CASE FOR GREAT BRITAIN, BY GEORGE WKENZIE AND OTHERS. 


Mackerel.—Mackerel keep close to the shore. All mackerel fishing, 
therefore, must be near shore, within the three-mile line. 

The proportion of mackerel taken outside this line, usually one-third 
or less of the catch. 

The American average catch of fish, six or seven hundred barrels. 

Shrimps and small fry are the food of the mackerel. Not found out 
at sea, but close inshore. 

Americans pay no attention to the three-mile line, after the abroga- 
tion of the reciprocity treaty, keeping outside only when cruisers were 
in sight, and returning when they went away. 

The universal testimony of the Americans is that unless permitted to 
fish within the three-mile line, it would not pay to come into the bay. 

According to their own statements two-thirds and even more of their 
catch are always taken within the three-mile line. 

Seining for mackerel will soon clean out the fisheries of the Gulf of 
Saint Lawrence. 

The presence of Americans is injurious to the body of the fishermen 
of the Dominion. 

Would be willing to pay the whole duty imposed by the United States, 
and even more, if Americans could be kept entirely outside of the three- 
mile line; the Dominion catch would be much greater. 

Gurry.—Throwing gurry overboard drives the fishaway. This prac- 
tice is exclusively American. Dominion fishermen clean their fish on 
shore. 

Transhipping is a benefit to the Americans, enabling them to make 
more trips in the same time. 

No Dominion fisherman ever goes to American waters in a British 
vessel to fish. Reason (according to McKenzie, p. 121), the Americans 
would run them off. 

Americans tranship at Charlottetown and the Gut of Canso. 

Codfish (Thomas Bennet, Newfoundland, p. 134).—The cod fishery 
on the coast of Newfoundland is entirely inshore. 

Americans obtained bait illegally on the coast of Newfoundland be- 
fore the Washington treaty. 

Newfoundland has reaped no benefit from the Washington treaty; the 
exports to the United States are lower than when there was a heavy 
duty on Newfoundland products. 

The amount exported to the United States is too trifling to have any 
appreciable effect on the commerce of Newfoundland. 

Americans fishing off the Newfoundland banks derive a great profit 
by selling the small fish, under 22 inches, in the Newfoundland markets. 


' 
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Thinks the remission of duty by Newfoundland on these far larger 


than the remission on all the products sent by Newfoundland to the 


United States. The remission of duties by the United States on New- 
foundland products of late years is only $49, 000, while the amount re- 
mitted by Newfoundland is $78,000. 

Never knew a Newfoundland fisherman to go tothe coast of the United 
States to fish. 


an 


APPENDIX. 


The foregoing paper having been prepared for use in presenting the case of the 
United States before the Halifax Commission, it seems desirable to append the testi- 
mony of the author as given before that Commission on October 18 and 19, 1877. 


{Extracted from ‘‘Documents and Proceedings of the Halifax Commission, 1877, under the treaty of 
Washington of May 8, 1871,” pp. 2795-2816 and 2821-2849. ] 


Prof. SPENCER F. Bate, assistant secretary of the Smithsonian Institution, Wash- 
ington, and United States Commissioner of Fish and Fisheries, called on behalf of 
the Government of the United States, sworn, and examined. 


By Mr. Dana: 


Question. It is not necessary, of course, to ask this witness any questions to show 
his position or general acquaintance with and knowledge of the subject. I would 
like, however, to have you state, if you please, as I am going to give, by and by, some 
of the results of your inquiries—I would like to have you state particularly how you 
have obtained, and from what sources you have obtained, information respecting the 
fisheries of late, besides what you have studied in books.—Answer. I have been in 
the habit for five years past of spending from two to three months on the sea-coast 
for the purpose of prosecuting inquiries into the condition of the fisheries, to deter- 
mine whether, as alleged, the American coast fisheries have been decreasing, and to 
ascertain what steps, if any, might be adopted to remedy the difficulty, if found. I 
have, in pursuance of that work, established stations in successive years at Eastport, 
Portland, Salem, Wood’s Holl, on the south coast of New England, and at Noank. 
And I have had with me a force of experts, naturalists, and gentlemen interested in 
the biology of fishes, and have endeavored to gather such information as I couldfrom 
my own personal observation and that of my colleagues, as well as by inquiries from 
fishermen and others whom [ have met. 

Q. How far have you prosecuted that personal inquiry of the fishermen and persons 
engaged in the fisheries ?—A. I have, by the help of a phonographie secretary, taken 
the testimony of many hundreds of fishermen along the coast in reference principally 
to questions in the natural history of fishes. The facts as to the statistics of the fish- 
eries have come out incidentally, and were not the original object of my inquiry. I 
was interested more in determining what kinds of fish we had, what natural, phys- 
ical, or moral causes influenced them, and what would probably be the result of these 
causes, and how any evilinfluences could be remedied. 

Q. Then have you employed fishermen to examine and make inquiries 7—A. [have 
had in my employ several men, some for the whole year, or several years in succes- 
sion, and others for a part of the year, who have taken a series of printed questions 
that I prepared in regard to the natural history of fishes, and pursued these inquiries 
in regions where J myself could not go conveniently, especially in the winter season 
or in the early spring. 

Q. Then you issued some printed circulars ?—A. Yes ; a great many thousand blanks, 
inviting responses, and Ihave had a reasonable percentage of returns, of which I 
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consider a fair percentage more or less reliable. But, as a general rule, aseverybody _ 


knows, fishermen know less about fish than they do about anything else. That is to 
say, they know how to catch fish and the practical details of their business, but of 
their natural history they know very little. About such questions as the time of 
their migration, the rate of their growth, their spawning seasons, and other matters 
only here and there will you find aman who has observed and noted the facts closely 
enough to be able to answer your questions. 

Q. You employed some such persons ?—A. I have one man especially, askilled fish- 
erman, resident on the south coast of New England, and whom I employ to visit the 
different fishing stations and gather statistics. P 

Q. Have you any of those circulars about you?—A. Ihave one. [Circular pro- 
duced. : 

Q. [Reading circular.] There are something like nearly ninety different questions. 
Under one head you require the man’s name, &c. Then as to the distribution of 
fishes: what kind of fish he has in his neighborhood, their abundance, migrations, 
movements, food, relationships, reproduction, artificial culture, diseases, pursuits, 
capture, their economical value, application, &c.—A. That circular was issued in 1871. 
I have issued a great many editions of it. Then I have another circular which refers 
more particularly to the coast and river fisheries. I have only issued this within the 
present year. 

By Hon. Mr. KELLOGG: 


Q. Was that about the time, Professor ?—A. Yes; the first thing I did was to dis- 
tribute these questions in order to get as much information asI could. I have some 
eight or ten special circulars, but these are the onesI have most used. I have issued 
special circulars for the cod and mackerel and menhaden, but of these I have not copies 
with me. 

By Mr. Dana: 

Q. Here [referring to circular spoken of as issued during the present year] you 
have the home fisheries, the river fisheries; they don’t come directly under our cog- 
nizance.—A. These are the coast and river fisheries particularly. 

Q. Not the deep sea ?—A. Only incidentally. They are sea-coast fish, but not out- 
side. There is a schedule of the principal fish marketed in the Boston market. My 
object was to get the number of pounds of these fish taken in the vicinity of the per- 
son to whom the circular was given. 

Q. You think these have been pretty fully answered?—A. I have a great many an- 
swers. 

Q. And from your information, which you gather as you go about, from what is 
sent to you by the return of these circulars, and from the persons employed by you, 
it has been your business to make yourself fully acquainted with the subject ?—A. 
Yes; I have, of course, used what published material I have found. I found a great 
deal of value in the reports of the Canadian fisheries. What little I know of the fish- 
eries in Canada I have learned from these documents. 

Q. Wherever there are documents published by the United States you have them ?— 
A. Yes; Ihave them; andI have European documents, English, Norwegian, &c. I 
believe I have everything. 

Q. I will question you first about codfish. I want you to state what is your opin- 
ion about the cod asa fish for all sorts of commercial purposes, as compared with 
others.—A. I think the cod stands at the head of fish at the present day. There is 
no fish that furnishes food to so many people, the production of which is of so much 


importance, or which is applied to such a variety of purposes. The commercial yield 


is very great, and its capture is the main occupation of a large portion of the inhab- 
itants of the sea-coast region of the Northern Hemisphere. 

Q. Besides as an article of food, either fresh or salted, what other purposes does it 
serve ?—A. Well, it is applied to a great many purposes by different nations. It is 
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used, of course, as food in the different modes of preparation. Particular parts are 
used as food, other than the muscles. The sounds are used as food, converted into 
gelatine, and in the form of isinglass. They serve a great variety of purposes. The 
roes are used as feod, and bait for fish. The skin is tanned for leather and clothing. 
A great many nations dress very largely in the skins of cod andsalmon. And the fish 
is dried and used as food ‘for cattle in Iceland and Norway. The bones are used as 
fuel in some places; and, of course, the oil is used for medicine, and for the various 
purposes to which animal oils are applied. There is scarcely any part that is not 
valuable. The offal, in Norway, is converted into a valuable manure. Every part is 
called into play. 

Q. The bones ?—A. They are burned as fuel, as well as eaten by dogs, or converted 
into fertilizers. 

Q. It is not, probably, applied in the United States to all the uses you have speci- 
fied ?—A. No; I don’t think the skin is used as clothing in the United States, but it 
makes an admirable leather for shoes, and makes very nice slippers. We have in 
Washington quite a large number of articles made from the skins, as used in Alaska, 
the Aleutian Islands, and in Siberia. 

Q. You think they can be used ?—A. Ihave no doubt in the course of years the skin 
will be utilized very largely. In fact, I may remark, that at the late exhibition at 
the Westminster Aquarium, among the special articles exhibited were shoes made 
from teather of the codfish, furnished by an exhibitor from Christiania. 

Q. You think it is the foremost fish 7—A. Ithinkit is. There is none that furnishes 
89 important an industry or which is so abundantly or widely disseminated. 

Q. What is the geographical distribution of the cod ?—A. There are quite a num- 
ber of species of the cod, some characterized by certain peculiarities and some by 
others. The cod in the North Pacificis different from that in the North Atlantic. 
Both are, however, codfish, and no one could mistake them for anything else but cod. 
In the Atlantic the cod are found on the American side from the Winter Quarter 
Shoals, on the coast of Virginia; that is the most southern point I have traced it to; 
from that indefinitely to the northward. It is found everywhere upon the coast, in 
the Bay of Fundy, the Bay of Saint Lawrence, off Labrador and Newfoundland, on 
the Grand Bank, and many other places. The European species, although by some 
considererd distinct from ours, probably have a geographical range equally extensive. 
I believe they are not in Spitzbergen. 

Q. What is the most important locality ?—A. Probably the most important single 
locality that furnishes the greatest amount of fish with the least possible labor in the 
shortest possible time is that in the vicinity of the Lofoden Islands, on the northwest 
coast of Norway. Thatis aregion where usually twenty-five millions of fish are taken 
in three months by some twenty-five thousand men. The Dogger Bank, in the North 
Sea, is another European locality. In America the most extensive stores of cod are 
found, I suppose, on the Grand Bank and the George’s. They are found, perhaps, 
also on the great banks off the coastof Labrador, 20 or 30 miles off the coast, extend- 
ing for hundreds of miles. 

Q. Now give the Commission some notion of the abundance of codfish.—A. Well, 
I have covered that point in my reply tothe previous question. Itis found in the 
greater part of those regions at some portion of the year. It is usually more abun- 
dant in the spring or summer, autumn or winter, in each locality, in numbers only to 
be measured by the ability of man to capture. 

Q. What do you say of their migrations ?—A. The cod isa fish the migrations of 
which cannot be followed readily, because it is a deep-sea fish and does not show on 
the surface as the mackerel and herring; but so far as we can ascertain, there is a 
partial migration; at least some of the fish don’t seem to remain in the same localities 
the year round. They change their situation in search of food, or in consequence of 
the variations in the temperature, the percentage of salt in the water, or some other 
cause. In the south of New England, south of Cape Cod, the fishing is largely off- 
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shore. That is to say, the fish are off the coast in the cooler water in the summer, and 


as the temperature falls approaching autumn, and the shores are cooled down to a 
certain degree, they come in and are taken within a few miles of the coast. In the 
northern waters, as far as I can understand from the writings of Professor Hind, the 
fish generally go off-shore in the winter time, excepting on the south side of New- 
foundland, where, I am informed, they maintain their stay, or else come in in large 
abundance; but in the Bay of Fundy, on the coast of Maine, and still further north, 
they don’t remain as close to the shore in winter as in other seasons. 

Q. Take them as a whole, then, they are deep-sea fish ? I don’t mean the deep sea 
as distinguished from the banks.—A. An outside fish? Well, they are to a very con- 
siderable extent. The largest-catches are taken off-shore, and’ what are taken inshore 
are in specially favored localities, perhaps on the coast of Labrador, and possibly off 
Newfoundland. They bear a small proportion yenerally to what is taken outside, 
where the conveniences of attack and approach are greater. 

Q. Now, what is known about the spawning-grounds of codfish?—A. We lack 
positive information in regard to the spawning-grounds of this fish, except that we 
know single localities. We know the Lofoden Islands are great spavnieeeeeeeta” 
We know that the fish come there almost exclusively for the purpose ofspawning. They 
are not there in the ordinary times of the year. They come in December and Jan- 
uary, and spawn in February and March, and are there in most overwhelming abun- 
dance. : 

Q. But on the coast of America 7—A. Weknow there is one large spawning-ground 
in Cape Cod Bay. 

Q. You mean Massachusetts Bay inside?—A. Yes; there is said to be therealong 
reef about 4 miles wide and about 20 miles long, and the cod go in there and furnish a 
very important winter fishery. 

Q. Then I presume there are similar spots along the whole American coast ?—A. 
Probably they spawn at the Georges, and undoubtedly i in a great many localities in 
the Bay of Saint Lawrence, and on the Banks, although I cannot speak of that, be- 
cause I haven’t had an opportunity of knowing. 

Q. What are the relations of cod to other fish 7—A. They are friends and enemies. 
They are warriors and victims. They are extremely voracious, and devour every- 


thing that is small enough, without any kind of consideration, and in turn are con-" 


sumed in all their stages by such fish as can master them. The adult fish are princi- 
pally interfered with by horse-mackerel, the bluefish, the porpoise, and by sharks, 
and anything else big enough to swallow them, instead of being swallowed by them. 
It is merely a question of size whether the codfish is the active or passive agent. 

Q. Now what fish do they devour mostly ?—-A. They eat everything, but they live 
very largely on herring or mackerel, or any of the small fish found on the sea bot- 
toms. They devour crabs and small lobsters. The stomach of the cod is one of the 
best dredges you can have. You find there sometimes rare specimens that are never 
found elsewhere. 

Q. Do they digest the shells?—A. No; they digest the nutriment and then throw 
out the shells. Sometimes you find the shells packed solid one inside of another like 
saucersin a pile. The wonder is how they empty them out. 

Q. But they do?—A. I suppose they must. 


By Hon. Mr. KELLOGG: 
Q. They devour them whole and then when the meal is digested they eject the 
shells?—A. The mouth is quite large, and the shell goes out as easily as it goes in. 
By Mr. Dana: 


Q. What do you think are the seasons for spawning on the American coast ?—A. 
I presume that, like many other fish, they may spawn over quite a range of time. 
But, so far as our own observation on the American coast goes, their season is from 
November until March. In Cape Cod Bay they spawn about December and January. 
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Ihave no doubt, however, that farther north, where the changes of temperature are 
not so abrupt, they may spawn more irregularly, and have only an interval of a few 
months when there is no spawning. 

Q. Will you describe this spawn so as to show the prolific nature of the fish ?—A. 
The cod is one of the brag fish in regard to spawning. That is, we hear of ordinary 
multiplication of fish by that process, but the cod has been found to contain from 
three to seven million eggs by actual count. Turbot, I think, are one of the very 
few fish that can beat it. They run up to twelve millions. 

Q. We do not have the real turbot ?—A. No; from three to five million might be 
considered a fair annual estimate of the eggs of the codfish. From three to five 
inillions of ripe eggs have been found in the ovary of one single cod, and more. 

Q. What becomes of these eggs when discharged ?—A. The question of the spawn- 
ing places for codfish has been one that wasoriginally very uncertain. The researches 
of naturalists have shown that these eggs are discharged in the open sea on the Lofo- 
den Banks. Some miles from the shore they can be found floating at the surface, and 
can be taken up by the bushel in towing nets. The eggs are very small, from one- 
twentieth to one-fiftieth of an inch in diameter, and they have a small globule of oil 
to make them float. 

Q. Now, do these eggs all produce fish unless they are injured in‘ssome way ?—A. 
No; there are a great many contingencies. It is not likely thata very large percent- 
age will be fertilized by the male. There is always an uncertainty about that. Then, 
as they are floating in the water, every fish that may be fond of that kind of suste- 
nance devours them very greedily, and by the time they are hatched out a large 
percentage is destroyed in this way. Then, the young fry, while in a helpless state, 
are devoured in large numbers. I should think it extremely probable that not one 
hundred thousand out of the three millions—possibly not ten thousand—attain to a 
condition in which they are able to take care of themselves. It is entirely impossi- 
ble to make anyestimate. We know, however, from the analogy of other fish, from 
the facts in regard to salmon, shad, and that kind of fish, we can make an approxi- 
mation. 

Q. These eggs rise to the surface ?—A. They float at various distances from the 
surface down. Some area little heavier and some a little lighter. U mean that 
they are not attached to the bottom. Their specific gravity is very nearly that of 
the water. Of course when the water is cold they will float better, because the den- 
sity is greater, but when the water is warm they will sink. 


By Hon. Mr. KrLLoae: 


Q. Before you leave this subject, I would like to ask whether the spawn are visi- 
ble in the ocean, that is cod spawn. What is the color ?—A. It is transparent, with 
a little spot of oil in one corner. You would not notice it under ordinary cireum- 
stances, but you might if you were looking for it. 

Q. The ocean might be full and a common man would not see it ?—A. Certainly, 

By Mr. Dana: 

Q. Be kind enough now to tell us what are the principal modes of capturing 
cod ?—A. The modes of capture vary with the region. For commercial purposes, 
the fish are caught with hand-lines and the trawl-line, or long-line as it should be 
called. It is taken very largely in gill-nets on the coast of Norway, and in some other 
regions. I believe it is so taken on the coast of Labrador, but I don’t think it is taken 
frequently on our own coast in nets. 

Q. To what extent is the trawl-line used ?—A, It is used all over the world. It is 
one of the oldest methods of catching fish, 

Q. From your investigation, do you think the capture of fish generally, or codfish, 
or other kinds, by some contrivance like the trawl, is as ancient as any other ?—A. IL 
know it is. The Indians, the Aleutian Islanders have used them. 
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Q. That was not derived from us?—A. No. Travelers have found them in use when 
the first white men came among them. We have specimens in great number of the 
trawl of the native savage. Ours have only been brought in within the last five or 
six years. I don’t think it is possible to fix the date of the first use of the trawl. 
They have been traced back to such a period that there is no possibility of saying 
that it was introduced by this man or known to that one. 

Q. What are the advantages of the method of trawl-fishing for cod 7—A. The al- 
leged advantages, as faras I have heard them spoken of, are the larger yield of the 
fishery. The same number of men in the same time, and in the same locality, will 
eatch a larger fare of fish with the trawl than with hand-lines. Then they require 
less exposure of the fishermen. They can be set over night and left down through 
the day at times when the weather would be too inclement for hand-line fishing. ii 
Then it requires much less skillful fishermen to use the trawl than the hand-lines. " 
It is merely a matter of putting on the bait and throwing it overboard, and it does 
not require the delicate manipulation and skill that the hand-line fishing does, and 
therefore does not call into play to the same extent the functions of the practiced ‘ 
fisherman. { 

Q. Now, are there any disadvantages connected with the use of the trawl, alleged 4 
or actual?—A. There area great many accusations brought against it. How far 
these are valid it is impossible for me tosay. The principal objection I suppose is 
that it tempts all kinds of fish. One objection is that it takes fish that are too small 
size. They use a smaller hook than the ordinary hand-lines, and they say it takes a 
great many unmarketable fish, which affects the supply. Then another complaint is 
that the fish being longer in the water are liable to be destroyed by the depredations 
of sharks, dogfish, and fish of that class. Another objection is that after the fish are 
caught the marketable fish, owing to their weight, slip off from the small hook and 
float away and are lost. Another objection is that they catch what they call mother 
fish, that is the parent fish, which some fishermen think should be left to reproduce 
their kind. 

Q. If they are taken after depositing their spawn you only lose one fish ?—A. Yes; 
but it is probable, judging from the testimony of fishermen, that the fish can be 
taken during their spawning season with a trawl when they will not bite a hook. 
As a general thing very few will bite on the ordinary line, but the trawl bait is said 
to be attractive to them, and the fish are believed to be more likely to take the bait 
at that time from a trawl than from a hook on an ordinary line. 

Q. Well, taking the reasons given both ways, what conclusion have you come to 
about the use of the trawl] for cod-fishing ?—A. Well, it is just one ofthe wholesale modes 
of capture, which it is difficult to avoid, because the tendency is to centralize, to ac- 
complish the same work by less expenditure of money and of human force. 

Q. Do you think it is a case for prohibition or regulation ?—A. I don’tsee how it can 
be either prohibited or regulated. I hardly see. Ofcourse I have had no practical ex- 
perience. Imay say that the trawl is used very much less on the coast of America than 
on the coast of England and of Europe generally, and I have failed to find anywhere in 
the English writers or in the testimony of the British Fishery Commission any complaint 
there such asoccurs in America. There isa great complaint there against what is called 
the beam-trawl. When they speak of the trawl they don’t mean what we mean. 
What they refer to is a trawl such as we use in our steamer to capture flounders and 
such fish. Wherever you see the word trawl used by an English or European writer 
you must apply it to that large net that is dragged behind the vessel along the bot- 
tom of the sea. The word trawl is never applied in Europe to the line, and, there- 
fore, there is a great deal of vagueness and error involved in the consideration of the 
subject unless you know what the particular speaker or witness means by a trawl. 
But speaking of the long-line, which is the general term, or bultow, I have failed to 
find in the reports of the British Fishery Commission any complaint by anybody ex- 
cept three cases of complaint against the trawl-line or long-line. One was that it 
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- destroyed the young fish, and the others were that they interfered with the nets, 
_ They complained that the trammel-net especially, which is a particular kind used in 
- England, was fouled by these lines and injured. 

Q. On the other hand, the net was in the way of the trawl?—A. No; the trawl 
was in the way of the nets. . The trawlers didn’t care about the net, but the net fish_ 
ermen did complain of the trawl. But I have looked carefully to find whether there 
was any complaint against that line, and I haven’t found it. There may be, but I 
am quite confident it has not assumed anything like the antagonistic features and 
impression of magnitude that it has in the United States and America generally. 

Q. We mean by the trawl a long line weighted or anchored which sinks to the bot- 
tom and has —— A. It has branches three feet long. That is called a long-line or 
bultow. 

Q. Then at intervals there are buoys?—A. Yes. 

Q. To show the position. They are usually ina straight line ?—A. In Europe there 
are generally several shorter lines united in one long line, so much so that on the 
coast of Great Britain they have a line of trawls six or eight miles in length. In 
America the trawling on the banks is generally by means of five shorter lines radiat- 
ing from the vessel, but in England the trawling is done generally on a large scale, 
without rowboats, directly from a vessel of forty or sixty tons, and the entire series 
of lines is united in one and sunk. 

Q. They are hauled in from aboard the vessel, and not from a boat at all?—A. Yes. 

Q. Now, what do they call that which we call a trawl, if itis used at all ?—A. 
They call it a long-line or bultow. 

Q. What bait do you find to be the best for codfish ?—A. Well, I can’t say I find 
any bait to be the best, because Inever caught many fish, but I know that every- 
thing of an animal nature, and to some extent vegetable, has been used for the cod 
Generally, in America, our bait consists of herring, menhaden, mackerel, a portion ap 
the offal of the fish, sea-birds of various kinds, clams, squid, and the various species 
of shells, and in fact anything that can be got hold of. 

Q. Well, now, what are the methods of preservation of this bait? We have heard 
of their using salt clams, &c. Has much attention been paid to the possibility of 
greater preservation of the bait than we have ever yet had ?— A. Yes; the science of 
preserving bait, as well as of the preservation of fish on shipboard, is very low in- 
deed, far below what can be applied, and I have no doubt will be applied, both in 
keeping fish for food and in keeping it for bait. 

Q. Now, will you state what obser vation you have made respecting the method of 
preserving fresh bait from the start all the voyage through ?— A. As a general rule it 
is pow preserved either by salting or freezing. Of course they keep it as long as it 
will remain without spoiling, and when you have to carry it beyond that time, either 
iceit or salt it. Salting, of course, is a very simple process, but it alters materially 
the texture and taste to such a dbgaee that fish or other bait that under certain cir- 
cumstances is highly prized by the fish is looked upon with a great deal of indiffer- 
ence when salted. Now, there are special methods of preserving the fish or bait by 
gome chemical preparation, which preserves the fish without giving the saline taste. 
There are preparations by means of which oysters or clams or fish can be kept in so- 
lutions for six months without getting any appreciable taste, and without involving 
the slightest degree of deterioration or destruction. One process submitted to the 
group of judges, of whom I was chairman, was exhibited by an experimenter who 
placed a great jar of oysters in our room preparedinthat way. I think about the Ist 
of August those were placed in our room and they were kept there until the middle of 
September, for six weeks during the hottest portion of the centennial summer, and 
that washot enough. At theend of that time we mustered upcourage to pass judgment 
upon this preparation, and we tasted these oysters and could not find them affected 
We would have preferred absolutely fresh oysters, but there was nothing repugnant to 
the sensibilities, and I believe we consumed the entire jar. And we gave the exhib- 
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itor, without any question, an award for an admirable new method. That man is 
now using that process on a very large scale in New York for the preservation of fish — 
of all kinds, and he claims he can keep them any length of time and allow them to ~ 
be used as fresh fish quite easily. I don’t suppose any fisherman ever thought of © 
using any preservative except salt. 

Q. That is entirely experimental ?—A. It isexperimental, but it pro mises very well. 
Now, borax is one of the substances that will preserve animal matter a great deal 
better than salt and without changing the texture. Acetic acid is another prepara- 
tion, or citric acid will keep fish a long time without any change of the quality, and 
by soaking it in fresh water for a little while the slightly acidulated taste will be 
removed. I don’t believe a cod will know the difference between a clam preserved 
in that way and a fresh clam. 

Q. Now, about ice. We know a good deal has been done in the way of preserving 
bait in ice. How far has that got?—A. It is a very crude and clumsy contrivance. 
They generally break up the ice into pieces about the size of pebble stones, or larger; 
then simply stratify the bait or fish with this ice, layer and layer about, until you — 
fill up a certain depth or distance. The result is that if the bait can be kept two 
weeks in that method it is doing very well. They generally get a period of preserv- 
ability of two weeks. The ice is continually melting and continually saturating the 
bait or fish with water, and a very slow process of decomposition or disorganization 
goes on until the fish becomes musty, flabby, and tasteless, unfit for the food of man 
or beast. 

Q. Well, there is a newer method of preservation, is therenot?—A. There is a bet- 
ter method than using ice. The method described by the Noank witness, by using 
what is equi valent to snow, allows the water to run off or to be sucked up as by a 
sponge. The mass being porous prevents the fish from becoming musty. But the 
coming methods of preserving bait are what are called the dry air process and the 
hard freezing process. In the dry air process you have your ice in large solid cakes 
in the upper part of the refrigerator and your substance to be preserved in the bot- 
tom. By a particular mode of adjusting the connection between t he upper chamber 
and the lower there is a constant circulation of air by means of which all the moist- 
ure of the air is continually being condensed on the ice, Jeaving th at which envelops 
the bait or fish perfectly dry. Fish or any other animal substance will keep al- 
most indefinitely in perfectly dry air about 40° or 45°, which can be attained very 
readily by means of this dry air apparatus. I had an instance of that in the case of 
a refrigerator filled with peaches, grapes, salmon, a leg of mutton, and some beef- 
steaks, with a great variety of other substances. At the end of four months in mid- 
summer, in the Agricultural Building, these were in a perfectly sound and prepos- 
sessing condition. No one would have hesitated one moment to eat the beefsteaks, 
and one might be very glad of the chance at times to have it cooked. This refriger- 
ator has been used between San Francisco and New York, and between Chicago and 
New York, where the trip has occupied a week or ten days, and they are now used 
on a very large scale, tons upon tons of grapes and pears being sent from San Fran- 
cisco by this means. I had a cargo of fish-eggs brought from California to Chicago 
in a perfect condition. Another method is the hard frozen process. You use a freez- 
ing mixture of salt and ice powdered fine, this mixture producing a temperature of 
twenty degrees above zero,-which can be kept up just as long as the occasion re- 
quires by keeping up the supply of ice and salt. 

Q. How big is the refrigerator ?—A. There is no limit to the size that may be used. 
They are made of enormous size for the purpose of preservi ng salmon, and in New 
York they keep all kinds of fish. I have been in and seen a cord of codfish, a cord of , 
salmon, a cord of Spanish mackerel, and other fish piled up just like cord-wood, dry, 
hard, and firm, and retaining its qualities for an indefinite time. 

Q. Well, can fish or animals be kept for an unlimited period if frozen in that way ?— 

- A. You may keep fish or animals hard dried frozen for a thousand years or ten thou- 
sand years perfectly well, and be assured there will be no change. 
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9  Q. Have geologists or paleontologists satisfied themselves of that by actual cases 
_ of the preservation of animal substances for a long period ?—A. Yes; we have per- 
fectly satisfactory evidence of that. About fifty years ago the carcass of a mammoth, 
_ frozen, was washed out from the gravel of the river Lena, I think, one of the rivers 
of Siberia, and was in such perfect preservation that the flesh was served as food for 
the dogs of the natives for over six months. Mr. Adams, a St. Petersburg merchant, 
came along on a trading expedition, and found it nearly consumed, and bought what 
was left of it for the St. Petersburg Academy of Science—the skeleton and some por- 
tion of flesh—which were preserved first in salt and afterward in alcohol. Well we 
know the period of time that must have elapsed since the mammoth lived in the are- 
tic circle must be very long. We know we can talk with perfect safety of ten thou- 
sand years. The geological estimate of it is anywhere from fifty to a bundred thou- 
sand years; we cannot tell. There is nounit of measure; we know it must have been 
some hundreds of thousands, and probably it would have remained in the same’ con- 
dition as much longer. 

Q. Now, to come to a practical question, is this a mere matter of theory or of pos- 
sible use? For instance, could this method be adapted to the preservation of bait for 
three or four months if necessary ?—A. The only question, of course, is as to the ex- 
pense. There is no question at all that bait of any kind can be kept indefinitely by 
that process. I do not think there would be the slightest difficulty in building a re- 
frigerator on any ordinary fishing vessel, cod or halibut, or other fishing vessel, that 
should keep with perfect ease all the bait necessary for a long voyage. I have 
made some inquiries as to the amount of ice, and I am informed by Mr. Blackford, 
of New York, who is one of the largest operators of this mode, that to keep a room 
ten feet each way, or a thousand cubic feet, at a temperature of 20° above zero, 
would require about 2,000 pounds of ice and two bushels of salt per week. With that 
he thinks it could be done without any difficulty. Well, an ordinary vessel would 
require about seventy-five barrels of bait—an ordinary trawling-vessel, That would 
occupy a bulk something less than 600 feet, so that probably 4} tons of ice a month 
would keep that fish. And it must be remembered that his estimate was for keeping 
fish in midsummer in New York. The fishing-vessels would require a smaller expend- 
iture of ice, as these vessels would be surrounded by a colder temperature. A stock 
of 10 to 20 tons would in all probability be amply sufficient both to replace the waste 
by melting and to preserve the bait. 

Q. Have youany doubt that some method like that will be put into immediate and 
successful use, if there is sufficient call for it?—A. I have no doubt the experiment 
will be tried within a twelvemonth. Another method of preserving is by drying. 
Squid, for instance, and clams, and a great many other kinds of bait can be dried 
without using any appreciable chemical, and can be readily softened in water. Ino- 
ticed lately in a Newfoundland paper a paragraph recommending that, in view of the 
fact that the squid are found there for a limited period of time, the people should go 
into the -industry of drying squid for bait, so that it would always be available for 
the purpose of cod-fishing. I think the suggestion is an excellent one, and I have no 
doubt it will be carried out. 

Q. Now, what is the supply of bait for codfish on the American coast?—A. Well, 
as the codfish eats everything, there isa pretty abundant stock to call upon. Of 
course, the bait-fish are abundant, the menhaden and herring. The only bait-fish 
that is not found is the caplin. The herring is very abundant on the American coast, 
and the alewives enormously abundant. Squid are very abundant of two or three 
species, and, of course, clams of various kinds. Then we have one shell-fish that we 
possess. It is never used here, although it is very abundant; but it is almost exclu- 
sively the bait for trawling on the coast of Great Britain. This shell-fish is known 
as the whelk, or winkle. 

Q. Is it a kind of mussel ?—A. No; it is a kind of univalve shell [submits speci- 
men], and is almost exclusively used for the capture of cod in England on deep-water 
trawl-liners. It is not used here at all, 
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Q. ‘Why i is it not used here ?—A. I don’t know except that they have other bait 
that they get at more readily, and they have not learned how to use this. ; 

Q. But itis very abundani?—A. Yes; quite as abundant as itis anywhere. This — 
is arather small specimen. The advantage of this kind of bait is that it ean be kept 
alive for a long time merely by moistening it or keeping it in water, so there is no 
question about salting it or using ice or any other application. 

By Sir ALEXANDER GALT: 

Q. Isthere any particular locality forthat?—A. It is extremely abundantall through 
the northern seas. Iam a little surprised that-I have not seen more of them here. 
It isa northern shell. I presume it is very abundant in Newfoundland, and to the 


north. At any rate itisin any desired abundance in the Bay of Fundy, but not south a 


of Cape Cod. 

Q. From all you have Icarned, have you any doubt that, supposing the fishermen 
of the United States were precluded from using any bait except what could be got 
upon their own coast, they could obtain u sufficient supply there?—A. Well, unless 
the American fishery should be expanded to very enormous limits, far in excess of what 
it is now, I can’t see that there would be any difficulty. I may refer to one bait at. 
our command, which is an-excellent bait—salt liver. Insome parts that is considered 
an excellent bait. Of course each part of the world swears by its own particular bait. 
While the Cape Cod man swears by menhaden, the Newfoundlander by herring and 
caplin, and the Englishman by winkles, the Dutchman swears by salt liver. 

Q. We could have that, of course.—A. Yes. Then the roesof cod are good for bait. 

Q. What do you say about gurry? We hada good deal about that in the early part 
of this inquiry. Beso good as to tell what opinion you have or what conclusion you 
have come to about its use and abuse.—A. It hardly apples to cod any more than to 
any other fish cleaned at sea. The gurry is the offal, and that of course may be of 
salmon or cod or haddock or mackerel. The practice of throwing overboard gurry is 
in many respects reprehensible, because in the first place itis a very great waste of an- 
imal matter. The applicability of this offal to commercial purposes is such that when- 
ever it can be had in sufficient quantities it should be utilized. It is so on the coast 
of Norway. An enormous number of pounds of fertilizer are made out of the gurry, 
and the heads are dried and used for food for dogs aud cattle. I presume you refer, 
however, to the supposed influence of the gurry on the fishing-grounds, more partic- 
ularly. Well, in the first place, moro of it can be used now. In the process of hard 
freezing applied to cod it is brought in more as a fresh fish. Buta large proportion 
of what is thrown overboard can be utilized. It can all be utilized, and it would be 
very proper, I think, to impose some penalty upon the waste of the gurry by throw- 
ing it overboard, in favor of securing its preservation and utilization. But of course 
the question is as to what influence the gurry can exercise upon the sea fishery, sup- 
posing it to be abundant and to be thrown overboard. J have no practical experi- 
ence in regard to that. I know a great many persons testify that it is very objection- 
able. The reason why I should be inclined to attribute very little importance to the 
objection is the readiness with which all such offal is consumed in the sea by the scav- 
engers appointed by nature to destroy it. In the northern seas, where codfish are 
most abundant and this gurry is in the greatest abundance, the waters abound with 
countless numbers of minute crustaceans whose business it is to destroy animal mat- 
ter. The so-called sea fleas are so active that if you take a fish the size of a codfish 
and put it in a bag of net-work and put it overboard where it will be exposed for a 
tide in water of anywhere from five to ten or twenty fathoms, you will find, as a gen- 
eral rule, that next day you will have the bones picked clean and a perfect skeleton 
without a single particle of flesh. I have had thousands of skeletons (I may say lit- 
erally so) of fishes and birés and small quadrupeds prepared for museum purposes by 
simply exposing them to the action of the sea fleas. I have put them in bags perfo- 
rated with holes and left them at the edge of low tide for a tide or two, and the skel- 
eton would be perfectly complete without a bit of meat left, 
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Q. Well, these sea scavengers, are they usually at the bottom?—A. Everywhere, 
at the bottom andthe top. Then there are the dogfish, the small sharks, catfish, 
goosefish, sculpins, and the codfish themselves, a variety of lobsters, and other in- 
habitants of the sea, that are at work, always ready and eager to seize anything of 
this kind and consumeit. Then when the bones are exposed there are the sea-urchins, 
that make a specialty of devouring them. Now,I cannot say but that this material, 
under certain circumstances, may lodge in the crevices of the rocks and remain there 
and become an offense to the surrounding fish, but I rather suspect that the trouble 
about the gurry is that it attracts the predatory fish. Where it is thrown overboard 
ittolls them from along distance. The dogfish, the shark, and other fish are attracted 
and come to the place where this offal has been throw overboard, and after they have 
consumed all that, they turn their attention to the cod and other fish that may be 
there and drive them off. f 

Q. So that even throwing overboard the gurry there is a danger of defeating your 
own purpose ?—A. Yes; certainly. That is the hypothesis given as to the supposed 
evil effect of throwing overboard the offal in the European waters. It prevents the 
fishing there as long as this state of things lasts, but whether there is an actual in- 
jury otherwise I cannot say. The general presumption is against the idea that these 
substances can have a lodgment for any length of time to produce any offense. It 
might do itin fresh water. In the lakes you may have such a condition where those 
scavengers are not provided. But it hardly seems to me that it can be in the seas, in 
the northern seas especially. 

Q. What is the geographical distribution of mackerel?—A. The mackerel is a fish 
that has not so northerly a distribution as the cod, and perhaps extends somewhat 
further south; otherwise it is found over, to a very considerable extent, the same 
range. It is found as far south as the Azores in European waters, and as far as Spitz- 
bergen and Norway to the north. On our southern coast we find it very rarely, and 
very few individual specimens have been taken in the vicinity of Charleston. It has 
never been taken in the West indies; never in Bermuda, I believe; but it is found 
ag far north as the Strait of Belle Isle, and how much further north I cannot say. 
The two species (American and European) are believed to be identical, and although 
they are constantly within a comparatively small number of leagues of each other, 
yet they do not occur all the way across. 

Q. What is the season for mackere] ?—A. In America the mackerel season is in 
spring, summer, and autumn. In winter they are not found on our coast, and we 
don’t get them, but we have them on our shores as early as the middle of April and 
as late as November. 

Q. Now, as to the variation of seasons. What do you say about that?—A. It is 
very rarely they appear in the same abundance in two successive years, or, at least, 
it is rarely that the sum total of the experience of the fishermen gives about the same 
aggregate. Sometimes they are so scarce that the actual catch of one year will be 
much below that of other years, but we cannot say there are any fewer fish actually 
in the water. It may be that they take a different line; they may keep in different 
waters; they may show themselves less to fishermen; and may have other modes of 
variation; but we only know by the practical results of fishing that the catch in 
some seasons is much greater than in others. 

Q. What do you think is known or what do you think is the best conjecture as to 
their migrations ?—A. There have been a great many hypotheses on the subject of 
the migration cf mackerel. At one time mackerel, as was supposed to be the case 
with cod and sea-herring, was believed to have an extreme range, that a large school 
traversed the coast of America or Europe, and swept over arange of thousands of 
miles, making a circuit that occupied one year in its completion. But the evidence 
at the present time tends to show that the mackerel comes in on the American coast 
as a great army, broadside, and appears within a reasonable length of time, or very 
nearly the same time, on all that extent of coast. 
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Q. Do you think it strikes the coast a little later to the north and a little earlier to. 
the south ?—A. The left wing of the army, as we might call it, strikes the American 
coast first, and the right wing strikes the Bay of St. Lawrence last; but it comes in 
with a broad sweep, not moving along the coast but coming in broadside. When the 
quickening influence of the spring sun is felt on this great body of fish somewhere 
outside, where I cannot say, they start, and the given temperature is reached sooner 
at Cape Hatteras than at Bay St. Lawrence; but I do not believe that the fish that 
enter the bay always skirt the American coust, nor do I believe that the American 
fish go into the bay. They come in a large number of schools, each school represent- 
ing a family, that is, they spawn together, and they may have a short lateral move- 
ment, and they move a limited number of miles along the coast till they find a satis- 
factory spawning-ground; but, as a general rule, they aggregate in three large .— 
bodies; one of thosé bodies is about Block Island and Nantucket shoals, another is 
in the Gulf of Maine and Bay of Fundy, and another in Bay St. Lawrence. There 
are connections between those three bodies. You find them all along the coast; there 
are a certain number which spawn and are taken all along the coast; they are caught iN 
in weirs and pounds in spring and fall within one hundred yards of the shore; but ri 
the mass, as far as I can learn from the testimony presented before the Commission, 
are aggregated in those three great bodies. 

Q. Is anything known about their winter quarters?—A. Nothing definite. We 
miss them for several months, from the end of November until March and April, and 
we say, We guess, we suggest they go into the Gulf Stream. That they go somewhere 
where they can find a temperature that suits them and there they remain, is clear; 
but it is a little remarkable that they never have been seen schooling in the Gulf 
Stream, that they never have shown themselves, that no fisherman, mackereler, or 
steamboat captain has ever reported, so far as my information goes, a school of mack- 
erel in the winter season. If they were free swimmers, one would suppose they would 
show themselves under such circumstances. There is a belief very generally enter- 
tained among fishermen that they go into the mud and hybernate. That is an hy- 
pothesis I have nothing to say against. It seems a little remarkable that so free a 
swimmer as the mackerel should go into mud to spend its winter, but there is abun- 
dance of analogy for it. Plenty of fish bury themselves in mud in the winter time and 
go down two or three feet deep. There are fish that are so ready to bury themselves 
in mud you can dig them out of an almost dry patch as you could potatoes. The ¥ 
European tench, the Australian mud-fish, and dozens of species do that. There is 
nothing whatever in the economy of the mackerel or in the economy of fish generally 
against this idea, that it is an inhabitant of the mud. And the fishermen believe 
chat the scale, which grows over the eyes, according to their account, in winter, is 
intended to curb their natural impetuosity and make them more willing to go into 
mud and stay there in winter and not be schooling out on the surface of the water. 
There are well-authenticated cases of fish being taken from the mud between the 
prongs of the jig when spearing for eels. That this has occurred off the Nova Scotia 
coast, in St. Margaret’s Bay, and Bras d’Or, Cape Breton, and parts of the Bay of St. 
Lawrence, I am assured is not at all doubtful. 

Q. Do not fishermen mainly retain the old theory of the northern set of the whole 
body ?—A. Very largely, but I think latterly they are changing their views. 


By Hon. Mr. KELLOGG: 
Q. The fish were mackerel that were brought out of the mud A. When after eels 
they brought up mackerel out of the mud, in several instances, in January. 


By Mr. Dana: 

Q. What can you tell the Commission about the period of the spawning of mack- 
erel?—A. Mackerel spawn almost immediately after they visit our shores. The ear- 
liest fish taken in the weirs and pounds in Vineyard Sound and Buzzard’s Bay are 
full of ripe spawn, so that when the fish are taken out of the pounds and put into 
boats to bring them to shore there are sometimes quarts and pecks of f e spawn in 
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the bottom of the boats. It runs out with the utmost freedom, as it does with any 
full-spawning fish. That period ranges from the middle of May on our coast, and 
from June and July in Bay St. Lawrence. Mr. Whiteaves says they spawn in the 
Bay of Chaleursin June. The season extends from the early part of May to the be- 
ginning of July. 

Q. Where do the mackerel deposit the eggs?—A. The mackerel, like all sea fish, 
with the exception of the herring, the tomcod, and sculpin, has a free floating egg 


5 Do* 


The egg is discharged in the water wherever the fish happen to be, inshore or off- 


shore, and it floats just under the same condition that the egg of the cod does. It 


has asmall globule of oil as a buoy, and it floats on the surface or anywhere from 
that to half way down, or perhaps almost to the bottom, depending on the gravity of 
the egg and the specific gravity of the water. 

Q. Is the mackerel supposed to be able to control the time when it will spawn ?— 


_ A. When the egg is ripe it has to be discharged, whatever happens. The egg can- 


not be retained after it is overripe. 

Q. How do the eggs of each mackerel compare in numbers with those of the cod ?— 
A. The average of the mackerel spawn is about 500,000. They are very small, as you 
can imagine, for mackerel is not a very large fish. The eggs, when spawned, are 
only about one-fiftieth of an inch in diameter, about half the size of that of the cod. 
They vary in size, some being smaller and others larger, but they only vary within 
moderate limits. 

Q. You say they spawned all along the American coast ?—A. I presume they spawn 
in some numbers along the entire coast from the shore of Virginia to the coast of 
Labrador; formerly they spawned on the coast of Newfoundland, when mackerel 
were caught there, where they were very abundant a great many years ago, and also 
off the Bay of Fundy, when mackerel were abundant there. 

Q. What is the food of the young mackerel?—A. The young mackerel, like the 
young of most other fish, feed on diatoms and other marine plants of low origin. They 
feed on the eggs of crabs and marine animals, probably on the small eggs of fish 
themselves, and as they grow: they eat anything small enough to be swallowed. 
They don’t bite as bluefish do, but they take everything at one mouthful and swallow 
it whole. 

Q. And what is the food of the adult fish?—A. The adult fish feed very largely 
upon young fish, sand lants and young herring, and probably upon the young of their 
own kind. They are cannibals, as all fish are. They feed very largely upon what is 
called hay seed or cayenne; that is a minute kind of shrimp, which is so diminutive 
you require a microscope to separate it into its component parts. They feed also on 
large shrimps and on the young of large crabs. Its favorite food in summer is what 
fishermen have described as all-eyes, that is, young fish which, so far as I can judge, 
must be young mackerel, because I do not know any other fish that could be so abun- 
dant of that size at that season of the year. It is called all-eyes because its body is 
perfectly transparent, and when you see them swimming in the sunlight you can only 
see two eyes as two small dark specks. That occurs in almost incredible abundance, 
covering miles square and furnishing food for an enormous yield of fish. 

Q. With regard to its bearing upon the locations of mackerel, I will ask whether 
there is any particular place where the food of mackerel is to be found, or whether it 
is all along the coast where the mackerel come?—A. The shrimp belongs toa class of 
crustaceans which inhabit the high seas everywhere. We took them this vear in 
great quantities in coming across from Saiem to Halifax, at George’s, La Have, and 
Brown’s Banks, and in Halifax Harbor. We take them in Eastport, Salem, and 
Portland Harbors, and as far as lam advised by the specialists who are associated 
with me, there is no part of the ocean where these small animals are not to be found 
in ample abundance, sometimes enormously aggregated and at other times less com- 
mon. They are found at all depths of water, from the surface to the bottom. We 
take them in our dredge and in our midway and surface nets. Those and the young 
of the large crabs are found under all circumstances and conditions. 
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Q. Then we take the common bait, pogies, or menhaden. They are mackerel bait, 


are they not ?—A. Eaten by mackerel? I do not think they are, unless they eat them 
in the winter time. As to the spawning of pogies, we know nothing about it; we 
infer they spawn in winter off the southern coast. 

Q. Are not menhaden used as bait for mackerel by fishermen ?—A. The menhaden 
itself is taken all through the mackerel season at some part of the Amcrican coast. 

Q. Is it abundant within your observation ?—A. Yes; it is almost the most abun- 
dant of our fish ; indeed, it is a question which is most abundant, sea herring or men- 
haden. 

Q. In regard to the catching of mackerel as affecting the supply and the probable 
diminution or increase of mackerel, what have you to tell the Commission about the 
mode of taking mackerel ?—A. The mackerel is taken in a great variety of ways. At 
present it is taken by jig hook and by the net in some form. Formerly it was taken 
by means of hooks, as we do for binefish, sailing backward and forward in a boat 
having a number of lines put from the vessel, and taking them when the vessel is 
under full speed. ‘That method is still practiced on the coast of Europe, where mack- 
erel are still taken in that way. Then it was found that by keeping the vessel com- 
paratively motionless and throwing chum or chopped meat overboard mackerel could 
be brought up to the vessel, and that proved a much more efficient and thorough 
mode of capture. Nets were introduced, and many mackerel are now taken in gill- 
nets. Seines which are hauled to the shore have been introduced at some places on 
the coast of Nova Scotia, and a good many mackerel are taken in pounds and weirs, 
enormous quantities being taken in spring and fall on the New England coast in that 
way. The purse-seine is perhaps the most efficient and comprehensive method, and 
it is used by vessels. 

Q. What is the proper depth of a purse-seine ?—A. Twenty, twenty-five, or thirty 
fathoms deep. 

Q. To be successful it has to have that depth?—A. It has to be deep, but it must 
be shallower than the water, or it will get entangled and torn. 

Q. Do you know whether it is true that there must be that depth in order that the 
mackerel shall not discover it so quickly and escape?—A. I could not say; thatisa 
fisherman’s theory, which I know nothing about. 

Q. With regard to the preparation of mackerel, what have you to say ?—A. Noth- 
ing, except that they are used in increasing numbers fresh. The principal consump- 
tionin Europe isin fresh fish. The people there do not salt fish, or scarcely at all. They 
are put up in Europe, and I believe, to some extent, in Canada in cans; I do not think 
that is done in the United States. 

Q. Of course, you have obtained information as to the manner in which the fish can 
be used by consumers; you have nothing to do with the mercantile side of the ques- 
tion ?—A. No. 

Q. You have had it presented to you. Do you find that the demand for fresh fish 
of all kinds is increasing ?—A. I know the tendency at the present day is to substi- 
tute fresh fish for salt, in view of the improved methods of preparation and preserva- 
tion, and the improved means of communication, railroads and steamboats coming to 
the shores and carrying away the fish and distributing it over an extent of thousands 
of miles and more in the interior, it bringing a much better price as fresh fish, and 
yielding a much better profit to the seller. 

Q. Is that trade rapidly increasing ?—A. It is increasing with enormous rapidity. 
Every year witnesses a great extension of the methods and increased improvements 
in the mode of preparation and the size of the refrigerators and their number. 

Q. In regard to herring, what have you to say ?—A. Herring is a fish of wide range. 
Though I cannot say it goes farther north than cod—perhaps it does not—it goes 
scarcely as far south on the American coast. I have not found any evidence of its being 
taken south of Block Island. It is very abundant off Block Island and Narragansett 


Bay in winter, but whether it is found farther south I am unable-to say; itis found — 


as far north as Labrador. and much farther. 


. 
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, Q. It is found from Block Island to the shores of Labrador in great abundance ?— 
PiwA. Yes. 

Q. It is pretty fairly distributed all along ?—A. Yes; in some localities they are 
found in greater abundance at some periods of the year; but there is no part of the 
American coast, from Labrador to Block Island, where they are not found during a 
certain number of months. 

Q. What are the movements of this fish ?—A. They present migrations not so ex- 
tensive and demonstrative as that of mackerel, but more so than those of cod. They 
probably move from their ground from time to time in search of food, and generally 
have definite places for spawning, to which they resort at different seasons of the 
year at each particular coast. While the spawn is deposited, as a general rule, in cer- 
tain localities, it is sometimes a.matter of uncertainty. The destruction of herring 
has been less in America than in Europe, where it has been very marked. There are 
extensive regions where formerly the herring business was carried on, from which 
they have entirely disappeared, so much so that they import herring from Scotland 
and America. 

Q. As to the egg of the herring 7—A. The egg is larger than that of the cod, and 
is about one-twentieth of an inch in diameter. 

Q. What is the number to each fish 7—A. About 30,000. 

Q. Do you think they have any particular spawning-ground ?—A. They have defi- 
nite localities that are preferred by them. They spawn round the Magdalen Islands 
in great abundance, and in the baysof Newfoundland. The most extensive spawning- 
ground on the southern coast is round the southern end of Grand Manan, which is 
one of the most interesting and extensive spawning-grounds I know of. But they 
spawn also all along the reefs and rocky places of the New England coast as far as 
No Man’s Land and Block Island. 

Q. The yield of herring in New England, is it and can it be made very large ?—A. 
I presume as many herring could be taken in New England, in seasons when they are 
able to be taken, as might be called for, if the price of them warranted it. 

Q. Herring does not bring much in the market ?—A. I believe not; they are taken 
in both spring and fall, but they are most abundant in the fall. 

Q. I should like to put one or two questions to you bearing a good deal on this sub- 
ject which the Commission has before it, respecting the kinds of fish which can be 
and are used in the United States. Leaving out cod, mackerel, and herring, will you 
tell the Commission what has been discovered regarding the kinds of fish that are 
used as a substitute for mackerel—salted fish, I mean ?—A. There is a great variety in 
vast abundance of many kinds of fish all along the coast of the United States, from 
Saint vohn’s River, Florida, and farther. south, to the Bay of Fundy, and many of 
those could be utilized to very great advantage if there was a demand. They are 
taken in very ‘arge quantities and consumed as fresh fish, but they are not prepared 
in large quantitres, with the exception of the Southern mullet. 

Q. How far north :« mullet found ?—A. It straggles as far as Cape Cod; it is quite 
abundant at some seasous vn the south side of New England, but not sufficiently so 
for marketable purposes, but off the coast of Virginia and off the Carolinas, and all 
the way down to the extremity of Florida, the mullet is in quantities scarcely credi- 
ble. They are taken and sold in great numbers; many thousands of barrels are put 
up, and if there was any speedy call for them they could be furnished. I presume I 
am safe in saying that one million barrels of mullet could be furnished annually from 
the south shore of Chesapeake Bay to the south end of Florida, if they were called 
for. 

Q. How far has the mullet come into the market now ?—A. The mullet does not 
come into the Northern market at all, but in North Carolina, South Carolina, and 
Georgia it fills the markets at the present time, excluding other kinds of imported, 
fish. In former years there was a great demand for herring and mackerel, but the 
mullet is supplying the markets because they are sold fresher and supplied at much 
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lower price, and they are considered by the Southern people a much superior article ~ 


of food. 


Q. Is it preferred to mackerel as a salted fish ?—A. The persons familiar with mack- 


erel and with mullet from whom I have made inquiries—I never tasted salt muliet— 
give the preference to mullet. It is a fatter, sweeter, and better fish, and of rather 
larger size. They grade up to 90 to a barrel of 200 pounds, and go down to three- 
quarters of a pound, and as a salt fish the preference is given by all from whom I 
have inquired to the mullet. 

Q. Do you think the failure of the mackerel market in the Southern and Southwest- 
ern States is largely attributable to the introduction of mullet 2—A. I cannot say 
that, but I imagine it must have a very decided influence. 

Q. Can the mullet be caught as easily as mackerel?—A. Moreeasily. It is entirely 
a shore fish, and is taken with seines hauled up on the banks by men who have no 
capital, but who are able to command a row-boat with which to lay out their seines, 
and they sometimes catch 100 barrels a day per man, and sometimes as many as 500 
barrels have been taken at a single haul. The capital invested is only the boat, the 
seine, perhaps 100 or 200 yards long, the salt necessary for preserving the fish, and 
splitting boards and barrels. 

Q. Can pounds be used ?—A. They have not been used, and I doubt whether they 
could be used. Pounds are not available in the sandy regions of the South. 

Q. They are taken by seining ?—A. Yes, seines can be used. This work is entirely 
prosecuted by natives of the coast. and about two-thirds of the coast population are 
employed in the capture of these fish. 

Q. Then the business has grown very much ?—A. It has grown very rapidly. 

Q. When was it first known to you as a fish for the market ?—A. I never knew any- 
thing about it until 1872. 

Q. Then it has been known during only five years ?—A. I cannot say ; it has hese 
known to me that length of time. 

Q. Duri:g that time the business has very much increased ?—A. Lam so informed ; 
I cannot speak personally. All my information of it is from reports made to me in 


replies to circulars issued in 1872 and 1873. I have not issued a mullet cireular since 
that time, when I issued a special circular asking information regarding the mullet. 


Q. Then it is your opinion that the mullet has become, to some extent, and will be- 


come, an important source of food supply ?—A. It is destined, I suppose, to be a very 
formidable rival and competitor of the mackerel. I know in 1872 a single county in 
North Carolina put up 70,0U0 barrels of mullet, asingle county of five States covering 
the mullet region. 

Q. Repeat that statement.—A. I say 70,000 barrels of mullet were packed in Car- 
teret County, North Carolina, in 1872—one county in the States of Virginia, North 
Carolina, South Carolina, Georgia and Florida, where mullet comes in great abun- 
dance during twoorthree months of the year. It is during the spawning season of the 
mullet that it is taken in this quantity, and mullet roes form a special delicacy over 
which every Southerner exults. It is a separate business, the roes being smoked and 
salted and sold in large quantities. 

Q. Perhaps a reason—to get into the region of political economy—why mullet- 
fishing was not prosecuted formerly, was that the Southern people were not fishing- 
people under the slave system ?—A. They probably had not a proper method of taking 
them. They used more casting nets than seines. 

Q. State to the Commission what mode of fishing and what kinds of fish are caught 
on the south of the New England coast, south of Cape Cod. Is it not a great region 
for fish ?—A. The variety of fish taken on the shores south of Cape Cod is very great, 
and constitutes a very important element in the food resources of the country. Many 
of them are fish of very great value as food, some selling,as high as one dollar per 
pound, every pound of that fish that can be brought into market bringing never less 
than 60 cents aud up to one dollar per pound. Other fish range from 20 cents, 35 
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cents, and 40 cents per pound. Others from 20 cents to 25 cents, very few bringing 

~ Jess than 8 and 10 cents a pound as fresh fish. : 
Q. What kinds of fish are they which bring the high price of a dollar a pound ?— 

A. The pompano, which is the highest-pricec fish. 


By Sir ALEXANDER GALT: 

Q. To what size does it grow ?—A. Three pounds is the maximum. It is more gen- 
erally one pound. The pompano brings one dollar per pound when it is freshly 
caught. Sometimes when it is brought to New York and kept for a long time the 
price may come down, I know one occasion when it was sold at 10 cents a pound ; 
but the fish was not marketable and should not have been sold. The next best fishis 
Spanish mackerel, a fish of remarkable excellence. 

By Mr. Dana: ’ 

Q. In New York market at the proper season what does it bring ?—A. I don’t sup- 
pose it is ever sold under 25 cents per pound, and from that to 40 cents. 

Q. Is that a mackerel ?—A. It belongs to the mackerel family, and weighs about 
3 pounds. There is the cero, a kind of Spanish mackerel, which goes up to 15 pounds, 
Those are all found from Cape Cod to Florida along the entire coast. There is the 

“scup, which occurs from Florida to Cape Cod in great abundance. ; 

Q. The scup is found in great abundance off the south coast of Massachusetts and 
Rhode Island ?—A. Yes. There isalso sea bass, which is one of the finest of the Amer- 
ican fish, and is worth from 18 cents to 25 cents per pound. 

Q. How many pounds do they average in weight?—A. From 1 to 4 pounds; 3 
pounds is a large fish. 

Q. They are found in abundance on the south coast of New England ?—A. Yes; 
very abundant. There is also the kingfish and the bonito, whichis a very important 
fish. 

Q. There is a fish of that character extending from Block Island away down to Cape 
Hatteras?—A. It is one of the same family. It weighs up to 5 pounds. Ihave seen 
five thousand of those fish taken at a single time in a fishing pound at Menemsha 
Bight. Thereis the bluefish, which is the piéce de resistance. There is the squeteague; 
of that fish I have seen 25,000 pounds taken at a haul. 

Q. The bluefish is a great fish in the market ?—A. It is the principal fresh fish dur-' 
ing the summer season on the coast of the United States from Cape Cod to North Car- 
olina. 

Q. Caught all along the shores ?—A. All along the coast, being most abundant in 
the summer season toward Cape Cod, and in winter in North Carolina. 

Q. There is a great drift through Vineyard Sound ?—A. There is a numerous catch. 
_ Q. Are not the people on the southern coast of Massachusetts, and on the coast of 
Rhode Island, now very much engaged in catching fresh fish ?—A. Very largely, tak- 
ing them in pounds and gill-nets, and other modes of capture. 

Q. Is this a part of the development of the fresh fish market ?—A. Yes. Since blue- 
fish has come back to the coast it has constituted an enormous element in the supply 
of fresh fish; it is not the controlling element, but it is the largest single element, 
although combining the striped bass, squeteague, mullet, and scup, they considerably 
outnumber the bluefish. [Photographs of the fish referred to were exhibited. ] 

Q. What about tautog?—A. It is an important fish, but is not in such immense 
abundance. While you talk of tautog being caught in thousands of pounds, you talk 
of others by hundreds of thousands or by millions. 

Q. Pounds are very common on the American coast ?—A. It constitutes the princi- 
pal mode of summer fishing from round Cape Cod as far west as Long Island. Nearly 
all the fish taken on that coast are caught in the pounds. The small tunny is a fish 
which of late years has come into notice, and it is believed to have disturbed the 
mackerel and menhaden this year. It was never recorded tili I found it in 1871 in 
Martha’s Vineyard, where it was in enormous numbers. It is a fish weighing about 
25 pounds, and it is something like the horse mackerel, but they never grow more than 
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25 pounds. Not unfrequently 500 or 1,000 of them are taken in a single night in one — 


of the pounds, but the people make no use of them and consider them valueless 
They sell the fish weighing 25 pounds for 25 cents. It is a coarse fish and very dark 
meat, but still it is a food resource when other fish are not taken. These fish are found 
in the Mediterranean, where they are very much looked after and bring very good 
prices, they being specially salted and put up in oil. The American tunny is undis- 
tinguishable from the European, though efforts have been made to separate them. 

Q. The pound-fishing which has come into general use in the southern part of New 
England, what is its effect on the supply of fish?—A. That is a question which I 
think will require a longer period of years than we have had for its definite deter- 
mination. In 1871 I made my first inquiries into these pounds, and satisfied myself 
then that they must have a positive influence upon the abundance of fish, in view of 
the concurrent enormous destruction of bluefish. I considered the bluefish was the 
greatest agency in the destruction of our food-fishes. Its relation to scup and sque- 
teague has long been established—that when bluefish are abundant the other fish are 
rare, and the moment bluefish diminish the other fish become enormously common. 
The squeteague in 1862 was unknown as a fish east of the waters of New Jersey ex- 
cept in small numbers, and was not found in Martha’s Vineyard or Buzzard’s Bay. 
In 1872, ten years subsequently, so plentiful were they that I know myself of 5,000 
fish being taken at a single haul, averaging five pounds each fish. The bluefish then 
began to diminish, and from that time were much less abundant than in 1850 or 1860. 
Those pounds and the bluefish together I considered produced the decrease in the 
abundance of scup, sea bass, and tautog that has been so much complained of. I 
urged very strongly, and I still maintain my view, on the Jegislatures of Massachu- 
setts and Rhode Island the propriety of exercising some sort of restriction upon the 
indiscriminate use of this apparatus. I recommend that one day and two nights, 
that is, from Saturday night, or, if possible, from Friday night till Monday morning, 
should be established asa close time during which those fish should not be taken by 
any of those devices, thus giving the fish a chance to get into the spawning-grounds 
inshore, thereby securing their perpetuity. 

I was quite satisfied in my own mind that unless something of this kind was done 
very serious results would happen. Very much to my disgust, I must admit, the next 
year, even with all the abundance of those engines, the young scup came in in quan- 
tities so great as to exceed anything the oldest fishermen remembered, and thousands 
and tens of thousands of barrels of what was called dollarscup were sold. They were 
so thick in the pounds and so mixed with the fish that the owners could scarcely pick 
out the marketable fish, and consequently had to let large portions of the contents of 
the pounds go away. Since then scup has been very much more abundant than it 
was when I wrote my book and report. 

Q. How do you account for this great increase ?—A. I think those were scup, be- 
longing to further south, which took a northern trip to northern waters and estab- 
lished themselves there. But I do urge in the most earnest manner the propriety of 
some restriction being placed on the pounds.’ Ihave not changed my views, although 
the evil has not arrived as I thought it would, and there are indications of some other 
agency ; whether it be the diminution of the bluefish which permits the scup to in- 
crease or not I cannot say. 

Q. Is it true the bluefish is diminishing ?—A. It is not by any means so abundant as 
it was, very much to the regret of all people who catch them, either for market or for 
sport. , 

Q. Can you remember the time when there was no bluefish on the American coast ?— 
A. Icannot. I know we have the record of the fact, and I know many persons who 
can remember it. Bluefish was absent from the American coast for sixty years, during 
which time there was not a single bluefish to be found on the coast. 

Q. You think the pounds should be dealt with as a matter for regulation and not 
for banishment?—A. I don’t think the market would be amply supplied without 
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them, and I don’t think it would be expedient to prohibit them. I think a certain 
amount of regulation, such as I have recommended, would be a great deal better for 
the fish and the fishermen. The disadvantage of the pounds is that they glut the 
market at times, so that there is no sale for the fish and fish are wasted, and by the 
adoption of a close time not only will it secure proper spawning of the fish, but also 
equalize consumption. 

Q. There were some matters with regard to herring, in regard to which I did not 
ask you fully yesterday. Will you state to the Commission about the spawning- 
grounds of herring especially? I do not care for anything outside of the American 
coast. — A. The herring spawn along the whole coast of the United States, from 
the Bay of Fundy to No Man’s Land, which is a small island between Block Island 
and Martha’s Vineyard. I have specimens of spawn from almost all the localities be- 
tween those two points, and I am informed they also spawn around Block Island; 
but I have never seen any evidence myself. 

Q. But you know as to the fact /—A. I know it is so from testimony and reports. 

Q. Do the eggs of the herring lodge on the bottom ?—A. The herring is almost the 
one—is, I think, the only one—of our important sea fish the eggs of which are adher- 
ent; that is to say, when discharged, it falls to the bottom and adheres to the sea- 
weed, gravel, and rock. Generally it is scattered; but not unfrequently a great part 
of the spawn of the fish will be aggregated into a mass of the size of a walnut or 
hickory nut, buf more generally they are scattered and attached singly or by twos 
and threes tosea-weed. I have here specimens of the eggs in the adherent form, some 
of which I dragged up at the southern end of Grand Manan. 

Q. Are the spawning-grounds extended, along the coast all the way?—A. Yes; all 
the way. 

Q. And are very numerous?—A. There is no reason to suppose there is any part of 
the coast at which they are wanting. They are specially abundant about Cutler, in 
Maine, and about some of the islands off Penobscot Bay, about Cape Elizabeth, Ports- 
mouth, off Newburyport, and particularly along the edge of the coast from north and 
east of the entrance of Massachusetts Bay. They also spawn inside of Cape Cod Bay, 
and all along the south coast of this region to No Man’s Land, as I have already men- 
tioned. The spawning season is later and lateras you go south. On the coast of the 
United States the herring spawns on the fall of the temperature, just as the salmon, 
cod, and trout do—unlike the shad and mackerel, which spawn at a rising tempera- 
ture. The moment the water along our coast gets to a certain degree of temperature, 
then the herring is incited to the act of spawning. I might say in completion of this 
point that herring spawns in the spring in Bay St. Lawrence and Newfoundland. It 
spawns in early summer at Grand Manan in Jaly, August, and September. It spawns 
at the end of September in Eastern Maine, and it spawns in October off Boston, and 
does not spawn until November and sometimes December at No Man’s Land. 

Q. Making a difference of many months?—A. Yes; a difference of from six to eight 
months. 

Q. Describe the modes by which herring are caught on the coast of the United 
States.—A. They are caught principally by weirs, pounds, and gill-nets on our coast. 
They are caught with seines largely in Bay St. Lawrence and Newfoundland; but 
the large, full-grown, spawning herring are usually taken in gill-nets on or near the 
spawning-ground. A very large number are taken on the whole coast of Maine and 
in the Bay of Fundy in weirs; but the great body of these are smaller herring, and 
are not used as fresh fish. 

Q. How is it with weir-fishing?—A. The weir-fishing is generally conducted in 
Maine, and to some extent inside of Cape Cod to the north. South of Cape Cod they 
are more generally taken in pounds, but also in gill-nets. 

Q. How are they taken along the Massachusetts coast?—A. They are taken, gen- 
erally, in gill-nets m the fall. The regular pounds are usually not down as late as 
the herring season, but in spring large numbers are taken in the pounds, 
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Q. How do you feel sure that this statement about spawning on the coast is cor- 
reet?—A. By actual capture of the fish in the spawning season, and by dredging up 
their eggs from the bottom with apparatus we use for such purposes. 

Q. Is herring a very common fish on the United States coast ?—A. It is exceedingly 
abundant. It is not utilized at all to the extent of the capacity. The herring is 
not a very favorite fish. It is a cheap fish; and as there are so many better fish on 
the coast, it is not very marketable for food. It is sold in great quantities, but at 
very low prices, and is used only by the poorer classes of the community. Of course, 
it is used for bait; but as fresh fish it is very seldom seen on the tables of the well- 
to-do people. 

Q. Isit dried and pickled ?—A. They are pickled tosome extent. Some are smoked. 
‘A great many are worked up in the form of bloaters, and in this form it is very much 
sought after. 

_Q. You have been at the places where the business is carried on ?—A. I have seen 
20 or 30 large boats, of a capacity of perhaps 500 barrels or more, filled with herring, 
- lying at the wharf at Boston at one time. They are boats probably from 4 to 10 
tons. 

Q. Market boats?—A. They are open boats, known as herring boats, and the coast 
now is lined with the boats with gill-nets catching herring for the fall trade. 

Q. Have you anything to say about the predaceous fish, such as the shark and dog- 
fish? Do you think they do a great deal of harm to the food-fish ?—A. They consti- 
tute avery important factor in the question of the abundance of fish on our coast. 
They destroy enormous weights and quantities of all the useful fish, and in proportion 
as they increase in numbers the food-fisk diminish, and vice versa. They perform the 
same function as bluefish; they are constantly in the pursuit of other fish and destroy- 
ing them. 

Q. There is no probability of changing that relation which fish seem to bear to one 
another ?—A. They all have the relation of attack, defense, pursuit, and flight. 

Q. But, notwithstanding that, I suppose they belong to what you call the balance 
of nature?—A. The balances of nature are such that it is extremely difficult to say 
what will be the effect on the fisheries of destroying or multiplying a particular stock 
of tish. The sharks, for instance, are destroying great quantities of food-fish. A new 
enterprise has just been started, and will be opened in the course of a few weeks, to 
utilize the sharks, porpoises, dogfish, and tunnies. An establishment expects to work 
up twelve million pounds annually of those fish, for which heretofore there has not 
been a market. They are caught in great quantities on the shores, but not utilized, 
and now there is to be a market for them, and the parties offer the same price for 
them as they do for menhaden. 

Q. Where is the company started ?—A. At Wood’s Hoil, Mass. The company ex- 
pects to keep two or three steamers constantly traversing the coast from Block Island 
to Penobscot Bay, or Bay of Fundy, and the company advertises that it will take all 
dogfish, sharks, porpoises, blackfish, and other offal that may be offered to it, up to 
the amount, I think, of 20 or 25 tons a day. By a new process the oil will be ex- 
tracted without heat, leaving the meat entirely free of grease, and, when it is dried, 
it will be ground up to make what they call fish flour, or meal which can be used for 
fertilizing purposes or food, as you please. The same substance is made from cod in 
Norway and isan article of food. It makes a nice form of food, and is used as fish- 
cakes and other preparations. 

Q. It can be made up like flour ?—A. Yes, and can be mixed up without any diffi- 
culty. The effect of the abstraction of twelve million pounds of those predaceous 
fish will undoubtedly be very great. Whether, as those fish eat bluefish, it may not 
allow bluefish to multiply, and in that way restore the balance again, it is impossible 
to say; butif it was to take bluefish also, we would relax very largely the pressure 
on eatable fish, and they would necessarily increase. 

Q. Is the philosophy of that substantially that when one kind of predaceous fish 
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becomes very numerous, and is destroying useful fish, it either disappears in time, or 
by what we regard as the regular course of nature and the work of man, that fish 
diminishes, or is exterminated, and others take its place ?—A. After they have eaten 
up everything, they will start out and go somewhere else. Whenever they have 
made their favorite food scarce they go somewhere else. So it is a very serious ques- 
tion as to what had better be done, no matter what promise there may be in regard 
to altering the relations willfully and purposely between the different forms of the 
animals of the sea. If you take them for food, you allow the consequences to come 
as they may, but any question of protecting one kind of fish; or destroying or exter- 
minating others, should always be considered with a great deal of care, and from a 
great many points of view that do not strike the mind or attention at first thought. 

Q. To undertake to regulate the relatiens of fish beyond shoal water where you can 
fish with nets, seines, and pounds, would be impracticable ?—A. It would be very 
difficult, indeed, and the effect would probably be very trifling. 

Q. You spoke yesterday of the fish of the Southern States, the fisheries of which 
in the new order of things are being rather more developed by greater diversity of 
industry, and so forth; can you mention any other fish that are coming into use ?— 
A. There are a great many species, probably not less than fifty, all having a definite 
value as an article of food, and all caught and consumed on the coast, or sent in lim- 
ited quantities either to the northern markets or to Cuba, that could be taken into 
consideration, but perhaps the capture of the fish that takes the rank of fisheries re- 
lates more particularly to the mullet, menhaden, striped bass, and bluefish. There 
is a very extensive fishery of bluefish on the southern coast. The bluefish, after leay- 
ing the northern waters, spends a certain time on the coast of Virginia and North 
Carolina, and by the time it gets back there it has attained enormous dimensions, 
the fishes being generally from 12 to 15 pounds, at which size they are found only ecas- 
ually and occasionally on the northern coast. It is not at all an uncommon thing for 
one fishery of a single locality to take 3,000 bluefish averaging 12 pounds each fish. 

Q. What do you mean by one fishery 7—A. A single station at one particular point, 
the fishing being controlled by one man or firm. An enormous number of bluefish 
are sent late in fall and in early winter to the northern markets. 

Q. So that. when bluefish leave the New England coast they do not disappear 
altogether from the American coast ?—A. Notatall. It disappears some time in Feb- 
ruary, and where it goes we cannot tell. 

Q. It disappears from the southern coast ?—A. Yes; a small school of bluefish is 
found all the year south to Florida, but the large school of bluefish usually disap- 
pears in February, and, indeed, I may say we never see it again. The fish, as they 
make their appearance in spring, are smaller fish. 

Q. Do they first appear on the south coast of New England ?--A. On first appear- 
ing on the coast of Carolina and Virginia, they come in something like the mackerel, 
only they have a rather more coastwise travel because they do not spawn on the 
northern coast. Probably the big bluefish go out somewhere to spawn, but what bet 
comes of them, whether they spawn themselves out to a condition of nonentity I 
cannot say. We do not see them; they may go to Africa, or the Mauritius, for blue- 
fish are found all the world over; but whether they go to any other portion of the 
world from the United States I cannoi say. 

Q. What have you to tell the Commission about menhaden at the South ?—A. The 
menhaden is a very important fish on the south coast as an article of food. Itis caught, 
salted, and pickled, and to some extent used in the country. There is quite a large 
export of menhaden to the West Indies from the Southern States. 

Q. Is it used fresh ?—A. It issalted and pickled; it is also eaten fresh very largely, 
and considered a very capital article of food. 

Q. You have eaten it yourself?—A: Yes; itis a sweet fish, quite as good as herring, 
but rather more bony; the bones are, however, more adherent to the skeleton. You 
can prepare menhaden by maceration, so that the greater part of the bones will stick 
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to the vertebral column inst ead of being loose and lying about the muscular parts, . 
as in herrings. 

Q. It is also salted in the South ?—A. Yes. 

Q. Is there now a large business in menhaden, or is there likely to be ?—A. It isa 
business capable of almost any extension for which there is a demand. There is no. 
limit apparently, speaking in reasonable terms, to the number that can be taken, any 
more than there is in the North. There is nothing like the same quantity taken in 
the Southern as in the Northern waters. It is taken somewhat for the manufacture 
of oil, but the business is not fully developed. 

Q. What other fish did you mention in the South ?—A. The mullet, menhaden, blue- 
fish, and striped bass to some extent, but striped bass is more an estuary fish coming 
into brackish waters, and can scarcely, wit propriety, be mentioned in this connec- 
tion. 

Q. What have you to say about the drum ?—A. It is a fish that can be taken in al- 
most any desired quantity. Itis obtained weighing up to 100 to 120 pounds, but it 
generally weighs from 10 to 20 pounds. There is the channel bass, which ean be also 
taken in any desired quantities. It is entirely a sea fish, and is caught in the rapid 
channel-ways between the shores and islands on the coast. 

Q. Especially, perhaps, in South Carolina?—A. Only stragglers come on the east 
ern coast, but it is found in enormous abundance from North Carolina down to the 
southern extremity of Florida, and in the Gulf of Mexico. 

Q. Can the fish be salted for the market ?—A. I don’t think it has ever been tried; 
itis worth almost too much as fresh fish. 

Q. Is the fish called red snapper there ?—A. Yes; it is very abundant on the coast 
of Florida. It isa large fish, of a blood-red color, as red as goldfish, and weighs 
from 5 to 20 pounds. It is caught in great numbers in the winter season, and taken 
aliveto Cuba. The Connecticut fishermen, after they have finished their halibut and 
cod summer and autumn fishing, go down to Florida, and spend two or three months 
catching red snappers and other fish and taking them to Cuba, selling them as fresh 
fish, alive. It is taken in the wells of vessels, and is sold at very high prices in Ha- 
vana. Sometimes, on the return trip, they take a load to New York, and sell them 
in that market alive. : : 

Q. In regard to pounds, they must be constructed in muddy ground ?—A. In almost 
any ground, except sand, because the sand shifts. 

Q. To construct a pound, you drive in piles or posts, and then make a straight line 
of net-work right up?—A. Yes. [Diagram of a pond exhibited.] The stakes are 
driven right down with a pile-driver, and from stake to stake is extended a wall of 
netting, which extends down to the bottom and makes a barrier for the fish. They 
are held down by a chain. There is also the heart, bowl, and pocket. The fish com- 
ing along the coast strike the wall of netting, and very naturally, in endeavoring 
to skirt it, they turn seaward and go along till they get into this receptacle either 
way. A fish never turns a corner, and when it gets within the netting it swims round 
and round, but never goes back again. Then gradually it is led into the inner in- 
closure, and the same process goes on; the fish swim round and round, but never find 
their way out back through the opening. You may leave the pound for a week, and 
you will have there all the fish that have come in, except the striped bass, which is 
the only fish you cannot cheat in a pound; and you very rarely take them in that 
way. Then when they come to haul the pounds, they throw a gate of netting across 
‘the opening, and in the’ bowl the netting extends over the bottom and comes up the 
side. They gather up the end and haul it over the boat, and gradually concentrate 
the fish in a corner, and turn them or throw them over into the permanent pocket, 
where the fish are kept until ready for market. Fish are kept there sometimes two 
or three weeks or more for a demand in the market; if there is a glut in the market, 
they may keep perhaps 1,000, 2,000, or 3,000 fish in one of these inclosures. 

Q. How is the pocket formed ?—A, It is a net-work, fastened down to the bottom 
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by a chain, so that it will touch the bottom and not permit fish to gounderit. [Dia- 
gram of trap exhibited.] The trap is only used in the waters of Rhode Island, and is 
used for scup, tautog, and sea-bass. There are no stakes used to the trap. It isa 
rectangular space of netting held at the corners by anchors. The fish go along the 
leaders and pass into the receptacle. The trap requires constant watching, or the fish 
could go in and out. The moment a school of fish enter, the netting at the end is 
raised. They pursue the same mode of emptying, and turn the fish into the pocket, 
as with pounds. 

Q. The difference is that in the case of pounds, it is not necessary that boats should 
be employed to visit them frequently ?—A. In stormy weather you sometimes cannot 
get to a pound for a week. In the case of traps they are visited three or four or half 
a dozen times aday. When the boats off shore see a school of fish enter the trap, they 
follow and take it whether large or small. [Diagram of weir exhibited.] This weir 
consists of a small circle of brush or boards, with two wings and a spring. ‘The fish 
come into the weir at high tide, and as the water falls they are left in a cavity inside 
the weir, and are taken out in dip-nets. There are a dozen or twenty different forms 
of constructing weirs. 

Q. What is the estimated cost of a pound?—A. $1,000 will pay for the construction 
of a very good pound, including the entire equipment. A pound is managed by from 
two to four men, while a trap requires two boats and about seven men. 

Q. The trap is more expensive?—A. About the same cost as the pound, betause, al- 
though it has no stakes, yet it requires to be of very considerable size and needs 
anchors. Ishould presume that the first cost of the two would not be very different. 

Q. And what is the cost of a weir?—A. It isa simple thing. The cost merely rep- 
resents the lumber and labor. 

Q. That is a permanent erection?—A. Yes; the others are all taken up; the traps 
are only kept down six weeks in the year; the pounds are down for from two months 
to five, and at the end of the season they use an apparatus to pull the stakes out of 
the water, and then pack them on shore for next season. 

Q. What are the kinds of fish taken in the great lakes ?—A. There is a great variety 
of fish taken there, but the most important fish, asa matter of business, are the white- 
fish, lake herring, lake trout, wall-eyed pike, muskalonge, sturgeon, and a variety of 
others. The most important, however, are whitefish, herring, and trout. 

Q. What are the methods of taking them?—A. They are taken very largely by 
pounds, which are constructed ona very large scale, and much more elaborate and ex- 
pensive than on the coast. They are taken by gill-nets very largely, and by seines 
under certain circumstances. At a certain time of the year, whitefish can be taken 
in great quantities in seines, and kept in pounds until ready for market. 

Q. Are those built and constructed to a great extent along both the Canadian and 
American shores?—A. I presume they are used in Canada, though I cannot say. I 
know they are on our own coasts. There is quite a number of these pounds worked 
by Canadians on the American coast. 

Q. Have you any statistics respecting the lake fishery for the years 1876 and 1877 ?— 
A. I have only partial statistics for 1577. I published the statistics in detail in my 
report for 1872, and I am now having statistics for 1877 collected, and will have them 
I suppose by the end of the season. 

Q. 1872 represents but faintly the present state of things. Can you tell us how it 
was in 1872?—A. In 1872 the American production of fish in the great lakes was 
32,250,000 pounds. That quantity of fish was taken, but how much more I cannot 
say. Those were marketed at Buffalo, Cleveland, Chicago, and many other stations. 

Q. Does that include the Canadian catch?—A. I presume there is no Canadian cateh 
in that amount. Those are the figures as they were obtained by my agents, from the 
fishermen and dealers. 

Q. You obtained them from the dealers in the large cities ?—A. Yes; and the fish- 
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ermen at the grounds. This year I have had every station on the American side of 
the lakes visited and canvassed. 

Q. You have steady communication with and reports from the dealers 7—A. I have 
reports only when I send specially after them, as I did in 1872and am doing this year. 

Q. How far have you got in your inquiry this year?—A. I have only a partial re- 
turn from Chicago. 

Q. What does that show ?—A. The total marketing of salted fish in Chicago up to 
the middle of October amounted to 100,000 half-barrels, with about 20,000 half-barrels 
expected for the rest of the season, or equal to 60,000 barrels of those fish for Chicago 
alone for the present year. The corresponding supply of barrels of fish in 1872 was 
12,600 in Chicago, so that the Chicago trade hasincreased from 12,600 in 1872 to 60,000 
in 1877, or almost fivefold—4,8,. The total catch of fish in the lakes in 1872 was 
32,250,000 pounds. If the total catch has increased in the same ratio as that market 
has done at Chicago, it will give 156,000,000 pounds of fish taken on the American 
side of the lakes for the present year. 

Q. That, of course, cannot be a matter of certainty ?—A. No. 

Q. What other large central markets for lake fish are there besides Chicago ?—A. 
Chicago and Buffalo are the most important. Cleveland takes a large quantity, but 
Chicago and Buffalo control the market. Detroit takes the fish to some extent, byt 
it isnot such a convenient shipping point. 

Q. WHat proportion does that bearto the fish of Canada ?—A. Icannotsay. I may 
say, in regard to this point, that on the same ratio the total product of the salt fish 
from the lakes in the American market would be 48,546,000 pounds. Of course, those 
figures are comparisons, and the estimates may be fallacious. Chicago may have a 
larger share of the lake trade in proportion, or may have a smaller share ; other places 
may have crowded on it, or it may have gained on them. 

Q. You expect to have full returns?—A. I shall have them probably in the course 
of onemonth. I have not heard from my agent who is visiting all the Canadian sta- 
tions and fishing points on the American coasts. 

Q. You expect to ascertain the whole catch of the lakes for 1877?—A. Yes, with 
great precision. I have here an item which may perhaps be interesting in regard to 
the price of those fish. The ruling prices of fish on the 15th October in Chicago, were 
$7.50 per barrel for whitefish, $5.50 for salmon trout, and $3.75 for lake herring. 
Those are the prices paid to the captors for the fish by the merchants; that is, before 
they are handled and any profit put upon them. 

Q. In regard to the increase in the consumption of fish, are any as beneficial means 
being adopted in Canada to maintain the supply 7—A. Both Canada and the States 
bordering on the great lakes have striven very efficiently to prevent what would 
otherwise have been a great danger to the supply of an enormous amount of fish. 
They are hatching whitefish by artificial means to the extent of a great many mill- 
ions annually. The two countries are not co-operating but concurring in this busi- 
ness, and probably this year they may introduce as many as twenty, thirty, or more 
millions of young fish into the waters, and that must necessarily have a very im- 
portant influence on the maintenance of the fisheries. They have not done anything 
yet in regard to lake herring, but whitefish, which is a much more valuable fish, is 
being carefully guarded. 

Q. What States of the American Union are engaged in the breeding of whitefish ?— 
A. Ohio, Michigan, and Wisconsin. 

Q. What has been the success generally of the fish-breeding system by artificial 
means ?—A. It is now being practiced to such ap extent in Canada and the United 
States as to show it is a very efficient mode of preventing the diminution of fish, and 
even of increasing the supply. It has passed the region of experiment, and it is a pos- 
itive fact as shown by the large appropriations made on both sides of the border for 
this purpose. - It commands the respect and consideration of men of all parties, and 
in our own country, at least, there is no difficulty in getting all appropriations that 
can profitably be expended to secure the result. 
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Q. It extends not only to the fish of the great lakes, but to river fish ?—A. To salmon, 
shad, striped bass, and alewives. ; 

Q. You find as the result that a much larger proportion of the eggs are turned into 
fish than when left to natural exposures and dangers?—A. An ordinary estimate in re- 
gard to shad is that under natural spawning 995 out of 1,000 eggs perish without pro- 
ducing a young fish able to feed for itself, and that you get five young fish which 
reach the stage of ability to feed for themselves ; that is, after their fins are properly 
formed, and the fish is three-eighths of aninchin length. They have then passed the 
ordinary perils of infancy, and are able to take care of themselves. With artificial 
spawning, a fish culturist who could not bring 950 out of 1,000 eggs to that state would 
be considered as ignorant of his business, except some unusual circumstance that 
could not be controlled should come in to interfere. 

Q. Can you tell the Commission how many trapsand pounds there are in the southern 
part of New England, Connecticut, Rhode Island, and Massachusetts, at Martha’s 
Vineyard, and all along to Cape Cod?—A. There are 22'traps on the south side of 
Cape Cod, in the bays and basins about Chatham ; 9 in Vineyard Sound ; 30 at Buz- 
zard’s Bay; 3 at Block Island; 30 in Narragansett Bay. This year there have been 94 
traps and pounds on the southern coast of Rhode Island and Massachusetts, exclusive 
of Connecticut. I have not the figures for Connecticut here. This number represents 
the traps and pounds from Narragansett Bay to the eastern end of Cape Cod. 

Q. Have they been increasing ?—A. Yes; they are very measurably greater in num- 
ber than they were when I made my first census. 

Q. Can you state the number of men who are employed on those traps?—A. Tho 
number of men required to man the traps is 436, the traps requiring seven men each, 
taking 301. 

Q. Your agent would know each of those traps?—A, I have the name of the owner, 
and the catch of the greater portion of them. 

Q. Can you tell the Commission the catch of those traps and pounds?—A. I have 
here a table of the yield of that number of pounds in 1876. 

Q. Give the result.—A. For some of the species the figures are very accurate, and 
for others they are estimated to some extent, but this estimate is essentially a record 
of the year, so far as they have reported it themselves, corrected by the personal ob- 
servation of one at least of my men, who has taken a standard pound, and meted it 
every day himself, and enumerated the catch and the kinds of fish. The total eateh 
for 1876 included flounders, tautog, mackerel, Spanish mackerel, pompano, butter- 
fish, squeteague, scup, sea-bass, striped bass, bluefish, menhadens, eels, cod, alewives, 
and herring. The total catch for the year was 34,274,350 pounds. That is from Nar- 
ragansett Bay to the eastern end of Cape Cod, on the south coast of Massachusetts and 
Rhode Island only. 


Q. Not the western part of Rhode Island ?—A. It includes the whole of N arragan- 
sett Bay. It does not include Long Island, where there are a great many pounds, or 
the most westerly part of Rhode Island. 

Q. Are all these pounds of fish capable of being used, and are used for food ?—A, 
There is a large catch of menhaden in that fifteen millions. 

Q. How many miles of coast-line does that catch represent ?—A, About 250 miles of 
coast-line. : 

Q. Have you made up a calculation of the ratio of the catch per mile ?—A. Ihave 
the ratio of 137,097 pounds of fish to the line or mile. 

Q. And to the men?—A. The ratio of the catch is 78,610 to each man. The total 
value of the weir catch at the lowest wholesale rate is $247,900; at the lowest retail 
rate, $1,472,438; at amean rate between the two, which perhaps more exactly rep- 
resents the value, $1,160,168. That, however, is the catch of that region only with 
traps and pounds; there is also a very large catch with hand-lines, gill-nets, and 
seines. This is for but 94 weirs and traps. The aggregate catch of the entire fisbery 
on the south coast of Rhode Island and Massachusetts is 45,917,750 pounds, of the 
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mean value of $1,875,840, which gives a ratio of 133,671 pounds per linear mile, and 
equivalent to $7,504 to the linear mile. The yield in the trap and pound fishery is 
over 78,610 pounds to the man, of a money value of $2,661, being the product of each 
man’s labor for an average not exceeding four months. That sum, to bring it to the 
annual amount, will have to be multiplied by three ; each man thus would produce 
$8,000 worth a year by this mode of fishing. 

Q. You do not mean to say that each man makes that amount ?—A. No; but that 
is the ratio of fish tothe man. Those pounds are generally owned by at least one of 
the men who run them, who sometimes hire what additional assistance they require ; 
perhaps, however, in half of the cases the owners manage the pounds and have no 
division of profits. 

Q. Those statistics were prepared to show the amount of the fish, including the 
fresh fish as well as those salted ?—A. None of these are salted except such of the 
salted menhaden as is for food. They do not enter into the returns of pickled fish. 
These fresh fish go almost exclusively to New York, very few to Boston. 

Q. It seems strange that you should be able to know the amount of fresh fish that 
passes into the great city and what is caught every day. What method have you 
adopted to ascertain those facts ?—A. The entire fresh-fish trade of New York is con- 
fined to nineteen firms which form the Wholesale Dealers’ Association, to whose books 
and figures I have had access through and by the assistance of the large wholesale and 
retail dealer in New York, Mr. Blackford, who has just taken great interest in my in- 
vestigations and is a very hearty coadjutor. He has succeeded in interesting those 
dealers, and I have just prepared a series of blanks in which I hope to have the 
dealers record all the catches of fish every day and give me the returns. 

.Q. You have no doubt from your relations with the dealers who control the market 
that you know substantially the catch ?—-A. I cannot say that I know the maximum 
catch on the coast, but I know I have reason to rely upon she figures of the fish that 
is actually marketed and comes into the hands of the wholesale men. 

Q. A large amount escapes notice ?—A. Yes; all the local catch, the catch of fisher- 
men which goes for their own benefit and is consumed on the spot ; the catch con- 
sumed in seaport towns and villages cannot be included in this enumeration. 

Q. Are these caught within the treaty limits?—A. All those fish which I have men- 
tioned are caught east of Cape May. 

Q. Northeast ?—A. Yes; and all caught close to the shove, by traps or pounds, 
usually within 100 to 300 yards of the shore, or by gill-nets and hand-lines, used by 
men also from the shore. 

Q. The whole fishery, with pounds and nets, that goes on from the shore, and with 
hook and line for market fish, all comes within the treaty limits ?—A. Yes, of course, 
the mullet and winter bluefish are south of the treaty limits; but all the fish are 
practically within the treaty limits. 

Q. And in those fisheries the Canadians have the same rights as Americans ?—A. 
The Canadians have the same rights there as we have. It does not include the fish- 
ery, north of Cape Cod Bay and round to Eastport. 

Q. Can youmakeany comparison of the corresponding ratio per mile, or otherwise, 
of the Canadian fisheries?—A. I do not think I could, because I believe the returns of 
the Canadian fisheries are not so large as they should be. I do not believe the Cana- 
dian returns are in proportion to the actual catch. I therefore think a comparative 
statement would be fallacious, and I would rather not make it. 

Q. Some Canada tables have been published of the fisheries of 1876, including, per- 
haps, cod and herring ?—A. Those relate to all the fisheries. This estimate I submit 
is for weir-fishing on a limited coast. 

Q. The Canadian returns show a total amount of $11,000,000 ?—A. I think the total 
estimate of the Canadian fisheries for 1876 is between $11,000,000 and $12,000,000. 

Q. If you put that of the United States at $50,000,000, would that be a low or high es- 
timate ?7—A. I think we could figure up over $40,000,000 without any difficulty ; that 
is, for all the fisheries. 
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Q. Including the lake fisheries ?—A. Including hake, ring, and shell-fish. Our 
oyster fisheries are worth $30,000,000 a year. 

Q. That is nearly double the entire Canadian return ?—A. Perhaps. There are 
$3,000,000 worth of oysters put in cans in Baltimore yearly. 

Q. They are all included in the Canadian returns?—A. I think so. Those indus- 
tries with them are not so important as ours. Our off-shore codfish, lake and river 
shad, salmon, herring, lobster, crab, oyster, and clam fisheries are included. 

Q. Now, with reasonable legislation to limit certain methods of fishing, is there in 
your judgment any danger to the existence of the inshore, coast, and lake fisheries ? 
—A. I think that the lake fisheries would have been exhausted and greatly destroyed 
in a comparatively limited number of years but for the timely warning taken by Can- 
ada and the United States and the measures initiated in both countries for increasing 
the supply. 

Q. You yourself have been very much engaged on the subject of the propagation of 
fish ?—A. Not so much in the lakes directly as in the rivers. 

Q. You have shipped some of your fish by rail to California ?—A. Yes. 

Q. I remember reading an account of one of your large collections for California 
being lodged in one of the rivers by a bridge breaking down, for which collection the 
State has never paid?—A. Yes, a car of live fish which was being sent to California. 

Q. In order to get some idea of the manipulation practiced in the breeding establish- 
ments, perhaps you will state whether steam machinery is not now.used ?—A. That 
is a device we have adopted this year for the first time in hatching shad, in which, 
instead of depending on the natural current of the river usually employed, we make 
the trays filled with spawn move up and down in the water in a continuous alterna- 
tion, and in that way hatching millions of eggs where formerly we could only hatch 
thousands. 

Q. You can state a case showing the result of one year’s experiment.—A. We had 
eleven millions of shad in Susquehanna River in about three weeks in May and June. 

Q. Can you state to the Commission the result of some fish operations at Potomac 
River ?—A. The instance to which you refer is that of black bass. The black bass 
is not indigenous to the Potomac River, and none were init. About two years ago 
half a dozen aduli fish were placed in the river, and it might now be said that the 
Potomac, with the exception of St. John’s River, Florida, is the most prolific in black 
bass of any stream in the United States. Over an extent of one hundred miles, the 
fishing for black bass both for market and sport is unrivaled anywhere. 

Q. Without claiming too much for our people, are not the ingenuity and industry 
of the American people in taking fish for consumption and other uses on the one hand, 
and in propagating them on the other, very great and very remarkable? How is 
that?—A. The methods of fish-culture as practiced in the United States, and in 
Canada so far as they cover the same ground, are, we think, better than those any- 
where in the Old World, and both countries hatch fish by millions where thousands 
are considered a large performance in Europe. The United States have a single es- 
tablishment in California at which more eggs are obtained than are gathered by all 
European hatcheries put together. This year we have taken about six million eggs, 
and we have taken as many as eight millions in a year. We have an establishment 
now on Columbia River where we expect to hatch twenty millions of eggs. Three 
millions of eggs, I may say, in illustration of magnitude, would fill a hay-field cart to 
its utmost capacity. 

Q. You have an estimate of the combined fishing of the United States for the year 
1876, including the Bank fishing?—A. Yes. This is a table of the product of the 
marine fisheries of the United States east of Cape May within the treaty limits. The 
total product of the inshore fisheries of that range, the fish taken by boats from the 
shore, that taken by seines, by traps, pouuds, &c., amounts to 319,579,950 pounds, of 
a mean value of $4,064,484. The total fisheries of the United States, inshore and off- 
shore within the limits, amount to 1,045,855,750 pounds, of the value of $13,030,821. 
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This is exclusive of any of the Southern fisheries, exclusive of the lake fishery, of tne 
whale, porpoise, and seal fishery, and of the salmon, shad, and herring fishery. 
Ry Sir ALEXANDER GALT: 
Q. Does it include the Grand Bank fishery and that at George’s ?—A. Yes. 
By Mr. Dana: 

Q. It is exclusive entirely of the fresh-water fish of the lakes and rivers, shad, her- 
ring, and salmon, of the whale and fur-seal, of the oysters, lobsters, and crabs. The 
total coast-line on which the fisheries are pursued is 1,112 miles, from Cape May to 
Eastport, including the islands. The ratio to the mile is 940,510 pounds, the ratio of 
value is $11,718. 

Q. Will you state how the returns are obtained?—A. The figures in regard to the 
herring, cod, and mackerel are obtained from the reports of the Bureau of Statistics 
of the United States for 1876, the other figures are made up from a series of tables for 
each kind of fish. I had an estimate prepared of the production of each fishery, and 
those figures have been obtained partly from witnesses who ha¥e been here to testify, 
partly from the books of dealers in Gloucester, Boston, Newburyport, and elsewhere, 
partly and very largely from the returns I have gathered through agents I have sent 
out, and from circulars I have distributed. I have here an enumeration of all the 
different kinds of fish and qnantity caught ; it is simply a combined table from a great 
many sub-tables. 

Q. These tables you will put into the case?—A. The tables were not made up by 
me, but under my direction. They are put in by the compiler under an affidavit. 

Q. An examination will show they are very much in detail ?—A. These tables, like 
all those of all nations, excepting, perhaps, those of France, are imperfect, and are 
short of the true figures. I have no doubt that a large percentage should be added 
to the tables of both nations in the New World. But they are accurate as far as they 
go;if they err, it is in the direction of deficiency, not of excess. 

Q. It is so on both sides ?7—A. Yes. 

Q. You are allowed a pretty large staff of persons to assist you as writers ?—A. I 
have all the clerks and assistants I require. But a great many of those returns have 
been made to circulars I have distributed through the Departments of the Treasury 
and Post-Office, and other functionaries. 

Q. In view of those vast resources of the country, and the supply of sea-fish of all 
kinds, the improved and increased methods of catching the fish, do you think there 
is any one kind of fish, the entire failure of which would prove a very serious matter, 
such, for instance, as the mackerel obtained in the Gulf of St. Lawrence ?—A. I do 
not think that the entire failure of any kind of fish would affect the supply ; but this 
would stimulate the fishermen to renewed efforts regarding some other fish. If all 
the mackerel disappeared, their places would be supplied by the Southern mullet, 
which are more abundant than the mackerel, and which could be taken in twice the 
quantity, if not more. If every mackerel was destroyed the mackerel fishermen 
would go down to the Southern coast, and take the mullet and pickle them. 

Q. Your last statement applies only to fish caught north of Cape May ?—A. Yes; 
it does not include any Southern fisheries at all, or any catch of the same fish in 
Southern waters, such as the bluefish or the mackerel. 

By Mr, FOSTER: 

Q. Is Cape May far north of the treaty line ?—A. It is directly on the treaty line ; 

this line cuts off Cape May and runs just at the north point of the coast there. 
By Mr. Dana: 

Q. So that these tables do not include the opening of Delaware Bay ?—A. No ; but 
only the fisheries on the coast of New Jersey—the outer coast of New Jersey—and 
from that northward. 

By Mr. THOMSON: 
Q. All this evidence which you have given, with reference to the mullet.becoming 
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the fish of the future, is mere matter of speculation, is it not ?—A. It is nothing more 


than what I judge from the excellence of this fish, the ease with which they are taken, 


and the ease with which they are cured, and the extent te which it is practiced as a 
local fishery by the people of North Carolina and other Southern States, 

Q. Has not that fishery been known for a great many years ?—A. I cannot say. I 
have only known it since 1872 and 1873. It probably has been known as a fishery for 
some years. 

Q. Persons have eaten these mullet twenty or thirty years ago down South ?7—A, 
Yes. 

Q. And it has not progressed at all as food for Northern consumption ?—A. It is not 
now used as a food-fish in the North; but it is a fish which occupies the place of 
Northern fish through a large portion of the Southern States. 

Q. Do you know from definite personal knowledge of your own whether they would 
not rather have there one single salt mackerel than a whole barrel of mullet 7—A- 
No, I cannot say anything about that—as to their preference. 

Q. I was told that*this was the case no longer ago than this morning by a lady who 
has lived there, and I wanted to know what your experience in this respect was.—A. 
I must to my shame confess that I have never tasted a salt mullet; but I propose, as 
soon as I go home, to get a barrel of them and I will send some to Halifax for the 
Commission. I hope they will make up their minds to try them ; I willdo it the very 
first thing after I reach home, and I hope you will all try them: 

Q. Is it not a fact well known to those who are engaged in, the sea-fisheries that 
Southern fish, or, in other words, fish taken in warm waters, are fish that will not 
bear transportation to Northern climates ?—A. I cannot say anything about that at 
all, but I know the only peculiarity about mullet is, that itis a fall and winter fishery. 
It is a cold-water fishery. It begins in September and lasts until November and De- 
cember. 

Q. You say it is a cold-water fishery, but the water is nothing like as cold there as 
it is in our waters during the same months ?—A. No; but the water there is about as 
cold in winter—if not then quite as cold—as it is here in the summer time. 

Q. Could cod, from your knowledge, live in the waters which are frequented by the 
mullet ?—A. No; neither could the mullet live in the waters which are frequented 
by the cod. 

Q. Are not the mullet also a fat fish ?—A. Yes; they are very fat. 

Q. Is not this fact also against transportation ?—A. Ido not know. Iam not 
versed in the physics of transportation. 

Q. How long ago is it since you first turned your attention tothe fisheries at all ?— 
A. Ihave done so since 1871. : 

Q. Previous to that time your specialty lay in another direction ?—A. No; I have 
always been interested in fish as a branch of zoology for a great many years. I have 
been a specialist in icthyology, and I described, prior to that date, hundreds of new 
species. : 

Q. Speaking about the pounds established along the New England shore, how 
many of them did you say were there ?7—A. Ninety-four. 

Q. In answer to Mr. Dana you stated that this kind of fishing was open under the 
Washington treaty to British fishermen; do you think that you are quite right in stat- 
ing that 7—A. Yes. 

Q. Do you think that under this treaty we have a right to set down pounds upon 
American soil?—A. You can, subject to the consent of the owners of the shore—just 
the same as with respect to any fishery so prosecuted in the Dominion. 

Q. Is it possible for any person to carry on the business of pound fishing, except he 
is a resident on the coast ?—A. I see no reason why any one from Canada could not 
go to Long Island Sound or to Vineyard Sound and prosecute this fishery. 

Q. Then such a person must reside there?7—A. No; very tew of these pounds, and 
I think I may say that not one-half of the pound fishing in Buzzard’s Bay and Vine- 
yard Sound, are prosecuted by citizens of the State: 
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Q. A man mustreside or remain there for the purpose of attending these pounds ?— 
A. Yes, for two or three months in the year. 

Q. He must be a resident of the shore for two or three months iv order to attend to 
these pounds ?—A. Certainly; he must be on the ground, as any fishermen must be 
when fishing, in his boat. 

Q. Practically and really this is a fishery which must be carried on by persons on 
the spot ?—A. Of course; all fisheries must be carried on on the spot ; but they need 
not necessarily be carried on by residents of that region or by citizens of the State. 
Most of these fisheries in Buzzard’s Bay are carried on by people who do not usually 
live on the spot. 

Q. At all events, do you seriously state that under the provisions of the Washing- 
ton treaty we have a right to put down pounds on the American shore ?—A. I think 
so, with the consent of the owner of the shore. 

Q. That is another question.—A, Will you kindly read the clause of the treaty of 
Washington in this relation ? 

Q@. It is as follows: 

‘Tt is agreed by the high contracting parties that, in addition to the liberties se- 
cured to the United States fishermen by the convention between Great Britain and 
the United States, signed at London on the 20th day of October, 1818, of taking, cur- 
ing, and drying fish on certain coasts of the British North American colonies therein 
defined, the inhabitants of the United States shall have, in common with the subjects 
of Her Britannic Majesty, the liberty for the term of years mentioned in Article XX XIII 
of this treaty, to take fish of every kind, except shell-fish, on the sea-coasts and 
shores, and in the bays, harbors, and creeks of the provinces of Quebec, Nova Scotia, 
and New Brunswick, and the colony of Prince Edward Island, and of the several 
islands thereunto adjacent, without being restricted to any distance from the shore, 
with permission to land upon the said coasts and shores and islands, and also upon 
the Magdalen Islands, for the purpose of drying their nets and curing their fish.” 

A. Yes; I do not understand that any mode of fishing is prohibited under this 
treaty, unless it is s») mentioned in express terms, as is the case with shad, salmon, 
and shell-fish. I do not understand that any mode of fishing is prohibited to the citi- 
zeus of the opposite nation, except what conflicts with the jocal law of the country. 

Q. Can these pounds be put down without landing to make preparations for that 
purpose ?—A. Yes; perfectly well. It is not absolutely necessary to go on shore at 
all to do it; indeed I know of a great many pounds which do not touch the shore, 
but which are started 20,30, or 50 yards from the shore. 

Q. Do you seriously contend that there are territorial rights given us under the 
Washington treaty, because you recollect that the putting down of poles in the soil is 
a territorial right ?—A. Yes. 

Q. Do I seriously understand you to contend that, under this treaty, rights are 
given either to the Americans on the one side or to the British on the other, as to do- 
ing anything on the shores of either country except landing to cure fish and dry 
nets 7—A. I understand that if you wish to start a pound in Buzzard’s Bay, you could 
¢o to Naushon Island, owned by John M. Forbes, an eminent citizen of the United 
States, and with his permission you can do so; and that you require no permission in 
this regard cither from the State of Massachusetts or the Government of the United 
States; he has precisely the same right to give authority to put down a pound, I 
think, ashas Ashby, who was a witness here and a native of Connecticut. 

Q. That is to say that Mr. Forbes, who owns the land, could allow me to go and 
put down a pound there ?—A. There is not the slightest question about it. 

Q. Could he not do that before this treaty was ratified ?—A. Ido not know whether 
he could do so or not; I cannot say anything about that; that is a legal question. 

Q. He could have given me that right previous to the treaty just as well as since? 
—A. I do not know what exact right the treaty may give in this relation; but that 


jS no reason why this might not be done. I consider that this fishery is now perfectly . 


epen to Canadians. 
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Q. Has not the mode in which the rivers on the coast of Maine have been treated 
for a number of years back depleted the waters on that coast or on the New England 
coast of cod, for instance, which you say was once one of the most important fish 
found there?—A. The destruction of river fish, in my opinion, has had more to do 
with the diminution of inshore fish, such as cod and haddock 

Q. And mackerel, too?—A. No, not mackerel; this has nothing to do with them. 
Mackerel cannot be considered in that connection, because they do not depend on the 
fish of those rivers for food; but I think that such destruction has more than any- 
thing else to do with the decrease of these fish I have mentioned, inshore ; and the 
result of the measures which are now being taken by the States of Maine and Massa- 
chusetts, in restoring the river fisheries, will bring back the original historical abun- 
dance of the sea-fish inshore. 

Q. What this will do is as yet in the womb of the future; but at present are not 
those fisheries depleted ?—A. The boat-fisheries for cod and haddock are now much in- 
ferior in yield on most parts of that coast to what was the case 50 or 100 years ago. 

Q. You now allude to the coast fisheries within the three-mile limit?—A. Yes; the 
fisheries carried on in open boats, which go out as far as a man can comfortably go in 
a day and come back again. 

Q. Do you wish the Commission to understand that this system of treating the 
rivers has destroyed the food of sea-fish, and therefore that the bait or food is not 
there to induce the cod to come inshore, but that this has had no effect on the fish 
_ outside of the three-mile limit ?—A. I cannot say how far out the effect extends, be- 
cause some distance outside of the limits there are other fishes, such as herring and 
mackerel, and food of various kinds which they can get at. 

Q. Isit possible that the inshore fisheries can be either destroyed or very con- 
siderably depleted within the three-mile limit and yet leave the fisheries just outside 
of this limit as good as ever ?—A. I think so. 

Q. And undiminished ?—A. I think so, for the very reason that these fish naturally 
keep off from the shore. They are off-shore fish, and we find them largely inshore at 
certain seasons of the year because they then follow the fish that are coming inshore; 
and if you had an enormous number of shad and alewives and salmon, and especially 
of alewives and shad inshore, that involves their pursuit by an enormous number of 
predatory fish, such as cod and haddock and pollock, just exactly as the same fish fol- 
low the herring and caplin on the coasts of the Dominion and Newfoundland. 

Q. Then I understand you to mean that, although the food which these fishes prey 
upon may be destroyed by reason of the depletion of the rivers, this will only affect 
the fishing within three miles of the shore and have no effect on the fishing beyond 
this limit ?—A. I cannot say how far it will have effect. 

Q. Will this effect stop short of the three-mile limit ?—A. I think there area great 
many concurrent agencies which affect the fish supply at different seasons on the dif- 
ferent parts of the coast, and that while the inshore fishing of herring and shad, or 
other incoming fish, regulates that to some extent, it does not cover the whole ground. 

Q. I want a direct answer: Are you able to state that the destruction of bait, by 
reason of the bad treatment of these rivers, only affects the fishing along the coast to 
the extent of three miles from it ?—A. I cannot say that; I cannot say how far such 
effect extends, and nobody can do so. 

Q. It isreasonable to suppose that it extends for a considerable distance farther 
than three miles from the coast ?--A. That I cannot say. 

Q. Would this not more likely drive the fish to other coasts where the rivers are 
not so treated ?—A. Fish certainly have to go where they can get food, and if they 
cannot procure it on one spot they have to go to some other spot for it. 

Q. Is it not probable that they will go where the rivers are not so badly treated ?— 
A. This depends on how far cod and haddock will migrate, under any circumstances. 
If they leave the shore, but can find an ample supply of food on George’s Bank or on 
Nantucket Shoals, they will probably stay there. 
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Q. Do cod migrate at all? Is this known for a certainty to be the case?—A. It is 
not certain that they have such migrations as we ascribe to the bluefish and mack- 
erel ; whether they traverse a mile of sea-bottom in search of food, or whether they go 
100 miles for it, under any circumstances, I cannot say. 

Q. I eerstoud you to say yesterday that you could not trace their migrauons at 
all?—A. No, I cannot. 

Q. And do you not pretend to say that they do migrate? I rather understood you to 
say also that mackerel do not migrate?—A. They migrate, but they do not sweep 
along the coast—at least I do not think they do so, as was formerly supposed, for 
very many miles; but rather come direct from their winter grounds inshore. 

Q. I understood you to say your theory at present was that there was a vast body 
of mackerel which, forming one wing of their army, passed along the American 
coast; and:that another wing directed their course into the gulf?-—A. Yes. 

Q. Isee that in the answer of the United States, page 10, the following language 
is used: 

“The migration of mackerel in the spring begins on the Atlantic coast from a point 
as far south as Cape Hatteras. The first-comers reach Provincetown, Mass., about 
May 10. Here they begin to scatter, and they are found during the entire season along 
the New England coast. 

‘‘Whatever may be the theories of others on the subject,” says Professor Baird 
“the American mackerel-fisher knows perfectly well that in spring, about May, he 
will find the schools of mackerel off Cape Hatteras, and that he can follow them 
northward, day by day, as they move in countless myriads on to the coast of Maine, 
of Nova Scotia, and into the Gulf of St. Lawrence. They may be occasionally lost 
sight of by their sinking below the surface; but they are sure to present them- 
selves, shortly after, to those who look for fee farther north and east.” 

Do you now adhere to that statement?—A. I think that was not the most philo- 
sophical expression on that subject. My views in regard to the proper theory con- 
cerning mackerel have been modified since then, to the extent I have alleged. 

Q. In fact, if I correctly understood you yesterday, you rather inclined to the theory 
which has been started here, that mackerel are not a migratory fish at all, but hiber- 
nate in the mud ?—A. I cannot precisely say ; but the evidence is quite strong in favor 
of hibernation of some kind, though I do not consider the case proven in this respect; 
at the same time I do not consider it philosophical to refuse to countenance its aes 
bility. 

Q. Will you tell me how, if possible, it could be otherwise, if it is true that the 
mackerel have, in the spring, scales over their eyes, as has been described by wit- 
nesses here, and, as I nnderstand, you admit ?—A. I cannot say that this is the case; 
I have never seen it. 

Q. If these scales are on their eyes they could not possibly do otherwise than hiber- 
nate ?—A. I cannot say that; I am not a mackerel, and I could not tell what they do 
or what they do not do. 

Q. Is it certain that any fish, that you are aware of, hibernate in the mud ?—A, 
That is not certain, but it is believed to be the case. 

Q. Do you know of any fish which certainly does hibernate ?—A. The eel does. 

Q. Is its eyes protected against the mud by scales?—A. This is not the case so far 
asIknow. It has not been noted or reported. 

Q. How has it become a theory if it has never been noted? Is it the want of ex- 
perience with reference to mackerel that you do not know whether scales are found 
over its eyes or not?—A. I have never caught mackerel in the critical period of the 
year when they are said to have scales over their eyes; but a specimen which I have 
preserved in alcohol did have scales over its eyes, though the action of the alcohol on 
the cornea of the eye always tends to make it opaque and destroys its transparency. 

Q. Is there any period of the year when mackerel must be prevented frem seeing, 
as far as you can judge from the specimen which you possess?—A. No; I cannot say 
that, 
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Q. What are these scales for?—A. I cannotsay. The theory of the fishermen, how- 
ever, is that it is to curb the roving habits of the mackerel, and make it more ready 
to stay in the mud; and that otherwise they would not want to stay there; that is 
the hypothesis of the fishermen, and I give it for what it is worth. 

Q. You do not assent to it?—A. No ; it is not proven to be true. 

Q. And it is not disproven?—A. Ali that is proven in this respect is, that in winter 
we do not see the mackerel; they do not then school on the surface, nor do they go 
to the West Indies, or to Bermuda, or to Florida; nor do they then appear on the 
surface anywhere as far as the testimony has gone. 

Q. With reference to the inshore fisheries in the State of Maine, and in the States 
of New England, generally, are they depleted or not ?—A. The boat-fisheries there 
are not what they were fifty or one hundred years ago; that, I think, I am perfectly 
safe in saying ; but whether there has been any decrease in them during the past few 
years I cannot say. 

Q. I now quote from your own report, part second, for the years 1872 and 1873, page 
xi; it is headed “Conclusions as to decrease of cod-fisheries on the New England 
Coast,” and it states: 

“Of all the various fisheries formerly prosecuted directly off the coast of New Eng- 
land, north of Cape Cod, the depreciation in that of the cod appears to be of the 
greatest economical importance. Formerly the waters abounded in this fish to such 
anextent that a large supply could be taken throughout almost the entire year along 
the banks, especially in the vicinity of the mouths of the large rivers. At that time 
the tidal streams were almost choked up with the alewives, shad, and salmon that 
were struggling for entrance in the spring, and which filled the adjacent waters 
throughout a great part of the year. 

** As is well known, the erection of impassable dams across the streams, by prevent- 
ing the ascent of the species just mentioned to their spawning-grounds, produced a 
very great diminution, and almost the extermination, of their numbers, so that 
whereas in former years a large trade could be carried on during the proper season, 
now nothing would be gained by the effort.” 

On page xii you say this: 

“It would, therefore, appear that while the river-fisheries have been depreciated 
or destroyed by means of dams or by exhaustive fishing, the codfish have disappeared 
in equal ratio. This is not, however, for the same reason, as they are taken only 
with the line, at a rate more than compensated by the natural fecundity of the fish. 
Iam well satisfied, however, that there is a relation of cause and effect between the 
present and past condition of the two series of fish ; and in this I am supported by 
the opinion of Capt. U.S. Treat, of Eastport, by whom, indeed, the idea was first 
suggested to me. Captain Treat is asuccessful fisherman, and dealer in fish on a very 
large scale, and at the same time a gentleman of very great intelligence and knowl- 
edge of the many details connected with the natural history of our coast-fishes, and 
in this respect worthily representing Captain Atwood, of Provincetown. Itis to Cap- 
tain Treat that we owe many experiments on the reproduction of alewives in ponds, 
and the possibility of keeping salmon in fresh waters for a period of years. The gen- 
eral conclusions which have been reached, as the result of repeated conversations 
with Captain Treat and other fishermen on the coast, incline me to believe that the 
reduction in the cod and other fisheries, so as to become practically a failure, is due 
to the decrease off our coast in the quantity, primarily, of alewives, and secondarily 
of shad and salmon, more than to any other cause. 

‘“‘Tt is well known to the old residents of Eastport that from thirty to fifty years 
ago cod could be taken in abundance in Passamaquoddy Bay and off Eastport, where 
only stragglers are now to be caught. The same is the case at the mouth of the Pe- 
nobscot River and at other points along the coast, where once the fish came close in 
to the shore, and were readily captured with the hook throughout the greater part 
of the year.” 

A, Yer: 
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Q. Do you dissent now from that opinion ?—A. No; I used that as an impressive 
lesson to the State legislature to induce them to pass the measures necessary to re- 
store these river fisheries, which they are now doing very rapidly. 

Q. Where is Capt. U.S. Treat, of Eastport, now ?—A. In Japan, teaching the Jap- 
anese how to catch and cure fish. 

Q. On page xiv of this report you say : 

‘‘ Whatever may be the importance of increasing the supply of salmon, it is trifling 
compared with the restoration of our exhausted cod-fisheries ; and should these be 
brought back to their original condition, we shall find within a short time an in- 
crease of wealth on our shores, the amount of which it would be difficult to calculate. 
Not only would the general prosperity of the adjacent States be enhanced, but in the 
increased number of vessels built, in the large number of men induced to devote 
themselves to maritime pursuits, and in the general stimulus to everything connected 
with the business of the sea-faring profession, we should be recovering, in a great 
measure, from that loss which has been the source of so much lamentation to political 
economists and well-wishers of the country.” j 

That you still adhere to?—A. Certainly. I made that report as impressive as I 
could in order to produce the effect desired, which was to cause the legislature to pass 
a law in this regard, and it has had that effect. They have passed such laws, and I 
hope that this evil will be remedied in a reasonable number of years. 

Q. It is not remedied yet ?—A. No. 

Q. It takes a number of years to do that 7—A. I can give an instance where it has 
had such effect, if you like to have it. In Massachusetts the most has been done for 
the restoration of alewives and shad in the Merrimac River; and the shore fisheries 
there have now increased in a very marked degree. At the present time it is per- 
fectly possible for aman to go out in a boat from the city of Newburyport and catch 
4,000 pounds of codfish and bring them back the same night. ‘This is the only river 
in Massachusetts in which very great efforts have been made to restore these river 
fisheries; and it is now possible to capture these fish in much greater quantities 
than was the case ten years ago; and this I ascribe to the action of the State govern- 
ment with regard to the restoration of river fish. 

Q. How many pounds did you mention ?—A. 4,000. 

Q. Caught by a single man ?—A. Two men will do it; a man with a trawl and an 
assistant will go out in an open boat in the morning from the city of Newburyport 
and come back at night, or go out at night and return in the morning, and in the 
mean time take 4,000 pounds of cod. That is the only point along there at which, at 
that distance from the shore, I know that it is possible to catch cod in such numbers. 

Q. Must not a great lapse of time, or at least a very considerable lapse of time, oc- 
cur before the fisheries destroyed, as you have here described, can be restored by the 
process you speak of ?—A. I think that this depends on the amount of time necessary 
for the restoration of the fish, which run out to sea trom the rivers. J think that if 
this year there are no such fish as alewives, &c., to run into these rivers, and that if 
next year a great army was to so run in, concurrent with that army, an army of cod 
and other fish would be there to prey upon them. 

Q. I see that in your Report for 1872 and 1873, referring to the lake fish, you say on 
page 1xxxi: 

‘The restoration of food-fishes to localities originally tenanted by them, or their 
transfer to new waters, is, however, a question of time; and in the immense extent 
of our river and lake systems, many years must necessarily ai before the work 

can be accomplished.” 

A. That is a great number of years, certainly ; but that does not so much refer to 
any particular river as to the aggregate rivers and lakes scattered over the whole body 
of the United States. 

Q. You say here that ‘‘ many years must necessarily elapse” ?—A. Certainly. 

Q. When did you commence this work ?—A. The actual process of artificial propa- 
gation began, under my direction, in 1872. 


. 
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Q. Do you refer to any termof years? I suppose that you mean a period of 10, 12 
or 14 years.—A. It might be more. The time of course depends on the expenditure 
involved,and the concurrence of suitable legislation to protect the fish, and many other 
points. 

Q. How many fish-breeding establishments have you in the States ?—A. Nearly 
every State in the Union has now a series of fish commissioners, whose business it is 
to propagate fish within their borders. ; 

Q. There is only one in each State ?—A. There is one State establishment; and a 
certain number of private establishments in each, founded for the purpose of gain. 

Q. Do you know how many there are in Canada?—A. I know there are a great 
many. Canada is doing most admirably in this respect. 

Q. And very much more in proportion than the United States ?—A. No; I think 
not. I think by far less in proportion. 

Q. In proportion ?—A. Yes. 

Q. To population?—A. I do not say according to population. I shall qualify that 
statement by saying that what is done in Canada is done on a much less scale of mag- 
nitude than is the case in the United States. I mean that the aggregate of artificial 
propagation in the United States is much greater than the aggregate in Canada; but 
I would not take a ratio. I think that both Canada and the United States are doing 
as much as they can in this regard, in the time that has been allowed for the purpose. 

Q. I suppose that Canada is doing a very large work in this connection ?—A. She 
is doing most admirably—yes. 

Q. She is expending large sums of money on it ?7—A. Certainly. She is doing most 
admirably. Iam very happy to say that Canada and the United States are working 
concurrently ina great many directions in the line of artificial fish-culture. 

Q. Do you know the Canadian establishment on Detroit River ?—A. Yes. 

Q. Is it doing a large business ?—A. I don’t know what it is doing this year; but 
last year I understand that it did a very large business. 

Q. It then hatched 10,000,000 eggs ?—A. Yes, very likely. 

Q. You say that cod cannot live except in cold water ?—A. The cod is an inhabit- 
ant of the colder waters. 

Q. Are you aware whether or not the Gulf Stream during the summer months 
swings in at all more toward the American coast ?—A. It does. 

Q. For howmany miles ?—A. I cannot say. 

Q. Would that have any effect in driving the cod away from the American shores ? 
—A. No; not the slightest. 

Q. You think not?—A. Yes; it has not the slightest effect on them. If you go 
down to a certain depth in the ocean, in the tropics or anywh ere else, you will find 
the water cold enough for cod; and there is nothing to prevent the cod being as 
abundant in tropical waters—say off Brazil or the West Indies—as anywhere else; 
as far as temperature is concerned, it is cold enough there for them at a certain depth. 

Q. Have they ever been caught there 7—A. Not that I know of; but the water 
there is cold enough for them. 

Q. Is it not very venturesome to state that there is nothing to prevent them staying 
there?—A. They may be there, but they have not been caught there. Nobody has 
fished at those great depths, for you have got to go down from 6,000 to 15,000 and 
20,000 feet to find that temperature in tropical seas. 

Q. Have you the slightest idea as to what sort of animals reside down there ?7—A, 
Yes. We have avery good knowledge of such species as can be taken up by the 
trawling line and dredge from those depths; and we know that an ample supply of 
food suitable for cod is to be found there. 

Q. Has any beam-traw]l or dredge ever taken cod in those regions ?—A. No; you do 
not catch cod with small trawls any more than you can so catch whales. 

By Sir ALEXANDER GALT: 
Q. Would not the temperature in those waters interfere with the spawn of the 


206 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 


cod, as this spawn floats?—A. I think that the water there might be too warm for the 
development of codfish eggs in the abstract ; but the effect would be to make them 
hatch out more rapidly than would be the case in cold water. Of course it is a very 
serious question to decide whether, with the present constitution of the cod, its eggs 
would develop in warm water, though whether it might not evolute and develop into 
a warm-water cod I do not know. 


By Mr. THOMSON : 

Q. On page lx of your Report for 1872 and 1873, you use the following language : 

‘‘Tt is in another still more important connection that we should consider the ale- 
wife. It is well known that within the last thirty or forty years the fisheries of cod, 
haddock, and hake along our coasts have measurably diminished, and in some places 
ceased entirely. Enough may be taken for local consumption, but localities which 
formerly furnished the material for an extensive commerce in dried fish have been en- 
tirely abandoned. Various causes have been assigned for this condition of things, 
and, among others, the alleged diminution of the sea-herring. After a careful con- 
sideration of the subject, however, I am strongly inclined to believe that it is due to 
the diminution, and, in many instances, to the extermination of the alewives, As 
already remarked, before the construction of dams in the tidal rivers the alewife was 
found in incredible numbers along our coast, probably remaining not far from shore, 
excepting when moving up into the fresh water, and, at any rate, spending a consid- 
able interval off the mouths of the rivers either at the time of Woe journey upward 
or on their return. The young, too, after returning from the ocean, usually swarmed 
in the same localities, and thus furnished for the larger species a bait such asis not 
supplied at present by any other fish, the sea-herring not excepted. We know that 
the alewife is particularly attractive as a bait to other fishes, especially for cod and 
mackerel.” 


A. DoI say mackerel? 

Q. Yes.—A. That is an inadvertence. I do not think that the alewife is a bait for 
mackerel. 

Q. You say: 

“ We know that the alewife is particularly attractive as a bait to other fishes, es- 
pecially for cod and mackerel.” 

A. Well, I should not have said that. 

Q. The alewives are the same as the fish we call gaspereaux in New Brunswick ?— 
A. Yes. 

Q. You further say : 

“ Alewives enter the streams on the south coast of New England before the arrival 
of the bluefish ; but the latter devote themselves with great assiduity to the capture 
of the young as they come out from their breeding-ponds. The outlet of an alewife 
pond is always a capital place for the bluefish, and as they come very near the shore 
in such localities, they can be caught there with the line by what is called ‘heaving 
and hauling,’ or throwing a squid from the shore, and hauling it in with the utmost 
' rapidity. 

“The coincidence, at least, in the erection of the dams, and the enormous diminu- 
tion in the number of the alewives, and the decadence of the inshore cod-fishery, is 
certainly very remarkable. It is probable, also, that the mackerel fisheries have suf- 
fered in the same way, as these fish find in the young menhaden and alewives an at- 
tractive bait.” id 

You see you say that twice.—A. That is an inadvertence. 

Q. You say: 

‘“‘It is probable also that the mackerel fisberies have suffered in the same way, as 
these fish find in the young menhaden and alewives an attractive bait.” * 

A. This is the case on the northern coast probably. 

Q. It is hardly an inadvertence ?—A. It isan inadvertence. It is a conclusion that 
is not justified by the fact. 
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Q. Then you dissent from that opinion now ?—A. Yes; [ do not consider that it has 
a bearing on the mackerel question. 

Q. All that goes to show that all these speculative opinions are entitled to little 
weight ; you see that you have changed your opinion in this respect ?—A. Certainly; 
as the data vary the conclusions also vary. 

Q. I suppose you wiil admit that there is not the slightest reason why within the 
next three years you may not have come back to the same opinion which you now repu- 
diate, or have then formed opinions totally different from those which you now express 
before the Commission ?—A. I cannot say; that will depend entirely on the facts as 
they come. 

Q. After all, this is all the purest theory ?—A. Ii is an hypothesis; it is not a 
theory. 

Q. Well, it is an hypothesis ?—A. It is not a theory until it is absolutely certified 
by the facts. 

Q. Then, of course, an hypothesis is more vague thana theory. You gave in amass 
of figures just now, which you state were made up by your assistant, based upon in- 
formation which you have got from some of the witnesses here, in answer to ques- 
tions put them, and what not—have I understood you rightly ?—A. Partly. 

Q. And your assistant has verified them by his affidavit—have I understood you 
rightly 7—A. Yes; they are verified by the aftidavit of the assistant who made them 
up. 

¢ Q. What sort of an affidavit is it? Does he state that these figures are correct, or 
simply that they are there ?—A. He certifies that he has compiled them and what 
they represent. 

Q. In point of fact you cannot yourself swear that this statement is correct ?—A. I 
cannot swear that; but it is made up from the statistics of the Fishery Commission 
and investigations. 

Q. Even to that I do not think you can swear ?—A. No more than Mr. Whitcher or 
Mr. Smith can swear to the correctness of Canadian statistics. 

Q. You directed it to be made up by one of your assistants 7—A. Yes. 

(. And you do not know whether it has been made up correctly or not?—A. No 
more than any man can swear to the accuracy of his assistant’s work. 

Q. As a fact, you have no personal knowledge as to its correctness 7?—A. Certainly 
not. 

Q. You directed it to be done ?—A. Precisely ; it stands on the same footing asany 
table made up by a clerk. 

Q. Did you directly take into consideration statements made by witnesses here ?— 
A. I have very largely taken into consideration inquiries made by Mr. Goode, my as- 
sistant, of witnesses here, according to the same definite plan which I have adopted 
elsewhere. 

Q. Inasmuch as we have not the results of what these'inquiries were, and since the 
Commissioners have not them before them, none of these inquiries which you made, 
and none of the information which you thus obtained, are before us, the papers being 
locked up in your desk.—A. They are in the archives of the Fishery Commission. 

Q. Then we have no means of testing the accuracy of those figures ?—A. No; not 
the slightest. They are there for what they are worth. I present them with the 
affidavit which was made by my assistant. 

Q. You admit that you have not furnished us with any means of attesting their ac- 
curacy 7—A. You must take them for what they are worth. They are of the same 
value as any table published by the Fishery Department of Canada or the United 
States or anywhere else. 

Q. If I rightly understood your answer to Mr. Dana yesterday, you rather think 
that the throwing over of offal amounts to nothing ?—A. No; I do not think that it 
does amount to anything. 
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Q. I thought you gave arather interesting description of sea-fleas.—A. I merely 
say that it isa question whether it is or was injurious to the food of fishes on the 
coast, as has been maintained. It isa question as to which we have no definite proof 
that it injures the fishes; and I am inclined to believe that it has more of a local and 
immediate effect on the fish than it does injury to the fish. 

Q. Would it not necessarily injure the spawn in its neighborhood ?—A. No. 

Q. You think not?—A. No. 

Q. Not if thrown over on the top of spawn ?—A. No; you might throw it over all 
day long and try to injure a load of floating spawn and you could not do it. Nobody 
has ever suggested that gurry affects the spawn. By spawn I suppose you mean 
eggs? 

Q. Yes.—A. No; nothing of the kind is to be thought cf. 

Q. You quoted yesterday Mr. Whiteaves’s report. He says on page 11: 

‘In case Americans are allowed to fish in Canadian waters, the custom (said to be 
practiced by them) of splitting the fish caught at sea, and throwing the offal over- 
board, on the fishing-ground, should not be permitted.” 

A. Ido not think that I quoted Mr. Whiteaves on that point, but with regard to the 
spawning-time of mackerel in the bay. 

Q. In your report of 1872 and 1873 Mr. Milner is your assistant ?—A. Yes. 

Q. On page 19 I find this language used : 

‘« Throwing offal on the fishing-grounds.—It is the uniform testimony of all fisher- 
men that* throwing offal or dead fish in the vicinity of the fishing-grounds is offen# 
sive to the whitefish, and drives him away. The whitefish is peculiarly cleanly 
in its instincts, and has an aversion for muddy or foul water of any description. Most 
fishermen regard their own interest sufficiently to be careful in this particular, while 
many careless and shiftless men injure themselves and others by dumping offal and 
dead fish anywhere in the lake where they find it convenient, reducing the catch in 
the vicinity for several months.” 

A. Yes. 

Q. Itis also stated: 

‘‘Unsalable fishes are generally thrown overboard in the vicinity of the nets.” 

You do not dissent from that opinion ?—A. No; notat all. The cases, however, are 
totally different. There are no scavengers in fresh water as there are in the sea; there 
are no sea-fleas, or sculpin, or lobsters, or anything of the kind, to clean up offal in 
fresh water, as is the case in the ocean. 

Q. In your opinion, are purse-seiners proper or improper agents for taking fish ?— 
A. I have not formed any opinion on the subject; but Iam inclined to think, however, 
that this is not a destructive mode of fishing. They destroy a good many fish, but I 
do not think that they diminish the absolute number of fish in the sea. 

By Sir ALEXANDER GALT: 

Q. Will you repeat that ?—A. I say I do not think that they affect the total number 
of the fish in the sea materially, although they destroy and waste a great many fish. 
If you will permit me, I would state my reason for this view ; it is this: Every school 

.of mackerel has a large body of predatory fish attendant upon it, such as dogfish, 
sharks, and other species, which are bound to have so many fish a day. They will 
eat their one, two, or three fish a day, and if they cannot get them dead they will eat 
them alive; therefore, if a large body of young mackerel is thrown out of these purse- 
seines, besides mackerel which are rejected and worthless, the predatory fish that are 
atténdant upon the mackerel will eat these dead fish, and if they do not find them 
dead they will take them alive; soit does not affect the number of fish in the sea. 

By Mr. THOMson : 

Q. Are you positive about that? Do you undertake to say that the predaceous fishes 
will, in preference to capturing live fish, which they can easily do, be content with 
dead ones ?—A. I think that is very likely. ; 

Q. There, there—you say ‘‘ very likely” ?—A. I cannot say. Iam nota predaceous 
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fish ; but I would prefer a live fish. I am pretty sure, however, that these fish are 
quite ready to be saved the trouble of taking their prey. It is on precisely the same 
principle that bait-fish, such as capelin and herring, are placed on hooks and cast over- 
board to catch the same fish, which follow and eat them in the natural way. I think 
this may be inferred from that. 

Q. You have something to do with the Annual Record of Science and Industry, I 
believe ?—A. Something—yes. 

Q. Do you agree with the language used in an article contained on page 473 of this 
journal for 1872?—A. I did not write that, but I published it. 

Q. Have you in any article stated that you dissent from it?—A. No. It is not my 
business to do so. That article merely reflects the opinion of the writer. I would be 
very sorry to believe one-half of what I publish in that periodical; but it expresses 
the progress of belief and science, and I take it accordingly. 

Q. Itis a matter of speculation whether dead fish are eaten, as you say, by preda- 
ceous fishes; this is mere theory ?—A. I have no doubt that they are so eaten. 


By Mr. WHITEWAayY: 

Q. You have stated that the largest quantity of codfish taken in the shortest possi- 
ble time was in the vicinity of the Lofoden Islands ?—A. Yes. 

Q. You said that something like 25,000,000 were taken by 12,000 people ?—A. Yes. 

Q. In a very short time—in the course of three months?—-A. Yes; and in a very 
small space. 

Q. Where did you get your statistics from ?—A. From a report of the Norwegian 
Government. 

Q. For what year ?—A. 1868, I think. 

Q. Whose report was it ?—A. It is an extremely hard jaw-breaking title; it is. an 
abstract, prepared by Hermann Baars, of Bergen, Norway. It wasan article prepared 
by him for presentation at the Paris Exhibition. 

Q. You have not seen reports published since that time ?—A. Oh, yes; Lhave them 
much later. 

Q. Did these later statistics correspond with the former as regards the quantity ?— 
A. I know that the capture of cod in Lofoden Islands in 1876 amounted to 21,000,000 
or 22,000,000; I have the figures here. 

Q. Are you aware what quantity of codfish is caught on the coast of Newfound- 
jand?—A. No. I have been earnestly trying to get the statistics of Newfoundland in 
this respect, but I have not been able to obtain them as yet. I hope you will send 
them to me. 

Q. You are not aware whether it is an inshore or deep-sea fishery on that island ?— 
A. No. I know nothing about it. 

Q. You say that fish are dried and used as food for cattle in these islands and in 
Norway ?—A. Yes. 

Q. What sort of cattle use it ?—A. Horses, oxen, and cows; they eat it with great 
avidity. 

Q. What portion do they make use of ?—A. Any part, but more generally the heads, 
which are offal; they make most admirable nutriment. 

Q. You say that a great many nations dress very largely in the skins of cod and 
salmon ?—A. Yes. 

Q. Will you kindly tell me what nations these are?—A. They are Tchuktchi, the 
Aleutian Islanders, the Norton Sound Esquimaux, other nativés of Alaska, and a few 
others. 

Q. You say, further, that the most extensive resorts of cod are the Grand Bank and 
George’s Bank; can you tell me the quantity of fish taken on these banks ?—A. No; 
I have not made any investigation or tabulation in this regard. : 

Q. Then you really base that opinion upon no data?—A. I merely base it on my 
general impression on that subject. I merely speak of these as being the most prom- 
nent particular banks and localities which the cod frequent. In speaking of the 
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islands and other places in this connection, I mentioned banks off the coast of Labra- 
dor, but I did not refer to the great sweep of northern waters where the cod is found 
diffused. I referred more particularly to the places that are known and publicly 
mentioned. What is not published in this regard I know nothing about. 

Q. With reference to Labrador, can you answer whether the fish are taken inshore— 
that is, within the three-mile range, or on the Banks off-shore ?—A. I am told, but I 
cannot say with what certainty, that at certain seasons of the year the cod are there 
taken in great quantities inshore from boats, but that the great bodies of the fish are 
on the Banks at some distance from the shore. 

Q. Are these Banks fished ?7—A. That I cannot tell. 

Q. Where are these Banks ?—A. As far as I can learn, they extend at a distance of 
some 15 or 25 miles, perhaps, along almost the entire length of the coast of Labra- 
dor. : 

Q. Will you pledge yourself to that statement ?—A. No; I know nothing about it. 

Q. From whom did you get this information ?—A. From the published writings of 
Professor Hind. 

Q. I think he indicates in these writings the exact position of these Banks?—A. I 
think that probably he does. J may have located them too near or too far from the 
shore. I speak merely in general terms. 

Q. I think that this report only indicates the existence of banks on certain por- 
tions of the coast of Labrador ?—A. Perhaps I may have made them too extensive. 

Q. You have referred to a bank on which codfish are taken, off Cape Cod, about 20 
miles, I think, in length; can you give me any information as regards the annual 
product of this bank ?7—A. I think you will find that given in Captain Atwood’s tes- 
timony. 

Q. Can you give it 7—A. No; I know nothing of it, except from Captain Atwood. 

Q. Is any report made in any public office in Massachusetts or the States, from 
which you can gather information as regards the exact quantity of fish taken out-— 
side of the three-mile limit, and inside of this limit 7—A. No. 

Q. In other words, isa report concerning the quantity of fish taken within and 
without this limit published ?—A. No. 

Q. Is nothing published in this relation?—A. It is my business, or my self-iim- 
posed mission to collect that information, and I am doing so as fast as I can. I hope 
that my next report will contain a great deal of this and other useful information. 

Q. How many vessels are engaged in this fishery off Cape Cod?—A. I cannot tell 
you; but I have a great deal of information on this subject in my records, which, 
however, I do not carry with me, and I do not trust my memory fur anything. 

Q. I think you referred to the herring fishery as yielding a very great quantity of 
fish on the American coast 7—A. Yes. 

Q. On the coast of the United States 7—A. Yes. 

Q. And the coast of Massachusetts ?—A. Yes. 

Q. Is that yield so great as you mention, during the winter ?—A. It is during both 
spring and fall. These fish are found all along the coast in the spring. 

Q. During what months is this the case in the spring 7—A. In April and May. 

Q. And in winter ?7—A. I do not think that they are caught in winter north of Cape 
Cod; I do not think so; but so little is known of the biology and the natural history 
of herring that this might be the fact, and yetit be not known—I mean not known 
to the ordinary public. It was entirely new to me five years ago that herring 
spawned on the Massachusetts coast at all. 2 

Q. Then there is no winter herring-fishery there 7—A. The winter fishery isa very 
small one; it is carried on around Block Island and Narragansett Bay, but whether 
capabilities exist for prosecuting a winter fishery elsewhere on the coast I cannot 
say. 

Q. How do you account then for the fact that such a number of your vessels come 
to the southern coast of Newfoundland for herring, if they are so prolific on your own 


5) 
coast ?—A. That I cannot say. Why trade follows one line or direction rather than 
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another I do not know. They may not have appliances for catching them on our 
coast, and they may not have the means of taking them in such quantities as is pos- 
sible at Newfoundland ; but it is certainly a notorious fact that herring are much 
more abundant on the coast of Newfoundland than they are on the coast of the 
United States; though whether the herring that are wanted on the United States 
coast could or could not be had in the United States, I cannot say; but I do think 
that herring are vastly more abundant in Newfoundland and the Bay of Fundy than 
they are farther south. 

Q. That accounts, then, for the number of your vessels that come to Newfoundland 
for them, no doubt. Give us the number of miles of United States coast along which 
fishing rights have been conceded to British subjects under the Washington Treaty ?— 
AS 1112: 

Q. Can you give the extent of the Dominion coast, including that of Newfound- 
land?—A. Yes; the coast line of the Province of Canada is 810 miles; of New Bruns- 
wick, 1,000 miles; of Nova Scotia, 390 miles; of Newfoundland, 1,650 miles; of 
Grand Manan, 30 miles; of Prince Edward Island, 285 miles; of the Magdalen Isl- 
ands, §5 miles; and of Anticosti Island, 265 miles; the total length of the coast line 
of Eastern British North America is 4,515 miles, four times that of the United States 
east of Cape Cod. 


By Mr. Dana: 
Q. Following the bays?—A. Following the large bays, but omitting the smaller 
ones. 


By Mr. WHITEWAY : 

Q. In your statement regarding the annual product of the Dominion fisheries, you 
have not included the Newfoundland fisheries ?—A. No; Ihave only that of the Do- 
minion of Canada. 

Q. Are you aware that something like 1,500,000 or 1,600,000 quintals of fish are 
caught in Newfoundland alone ?—A. IJ think that is very probable, but I do not 
know. 

Q. Besides the large herring fishery 7—A. I am very anxious to know exactly what 
the Newfoundland catch is ; I have made inquiries respecting it; but I hayenot been 
able to obtain any such public data. 

Q. You say that the depletion of the codfish on the coast has been the result of the 
depletion of the river fisheries on the coast of Massachusetts 7—A. I gave that as pre- 
sumably one reason for it. It is probably a very important element in the fishery. 

Q. Then any act which may prove injurious to the bay fisheries on the coast would 
seriously affect the inshore fisheries by removing that which induced the cod to go on 
the coast ?—A. Yes; it would have its effect, I think. Possibly avery decided effect. 

Q. As a naturalist I would ask you to answer one or two questions. What do you 
mean by the term ‘‘fish”? Can you give us a definition ?—A. Well, a fish is a cold- 
blooded vertebrate, having a particular mode of respiration. It breathes through 
gills instead of lungs, and it has a heart of a particular construction, 

Q. I will read the definition from a book published in New York by Harper Broth- 
ers, the Encyclopedia of Commerce. I presume that is an authority that can be relied 
upon [reads definition]. I suppose that isa definition that can be relied upon?—A. 
No; I think it cannot be relied upon at all. That would make anything that floats 
in the water a fish. So that the seal would be a fish and the otter would be a fish. 

Q. This is the Encyclopedia of Commerce. I suppose it is reliable. I mean as an 
encyclopedia of commerce?—A. Well, I don’t know. I don’t think it is quoted very 
much. It is probably a very good compilation. There are a great many books of 
that class that one has occasion to look at without feeling that they are perfectly ac- 
curate. 

Q.-Do you consider the seal a fish 7—A. Not at all. 

Q. Why?—A. Because it is a warm-blooded mammal. It breathes by means of 
lungs, &c. 
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Q. Is not the whale the same ?—A. The whale is no more a ftsh than the seal. 

Q. It isa mammal; it is a swimmer ?—A. If you were to fall overboard in mid- 
ocean you would be a swimmer. 

Q. How isit with the walrus?—A. It is a mammal, not a fish. 

Q. So is the whale is it not ?—A. Yes. 

Q. How do you draw a distinction between the whale and the seal; the one you 
consider a fish and the other not ?—A. I don’t consider the seal a fish. 

Q. I thought you did. Now, don’t you consider it a very: unreasonable action on 
the part of the United States, the refusal to admit seal-oil as fish-oil. Perhaps you 
don’t care to answer ?—A. I don’t object to answer. Iam not a politician. Iam per- 
fectly willing to answer the question. I know that the penguin is considered a fish, 
commercially—that is, that penguin-oil is received in England as fish-oil. 

Q. Thatisa very important matter. Ishould like very much to have it taken down 
that, as a commercial oil, the penguin-oil is considered a fish-oil ?—A. It is in London. 

Q. Is it not in the United States?—A. No; but as far as I am informed the oil is 
classified in the London custom-house and trade returns as a fish-oil. 

Q. What is the quintal in weight ?—A. 112 pounds in some localities, and in some 
100 pounds. 

Q. It was given here as 114 pounds?—A. Well, it might be 114 pounds. It is sim- 
ply my impression that the quintal is considered 112 pounds. I would not be posi- 
tive. <A practical fish-dealer would give more positive information than I could. 

By Mr. Dana: 

Q. Here, on the 148th page of British Testimony we have a letter from Governor 
Hill to the Earl of Kimberly, taken from the journals of the legislative council in 
Newfoundland. It appears here, in the evidence of Judge Benn ett, as follows: 


GOVERNMENT HOUSE, 
Newfoundland, July 4, 1871. 
My Lorp: I have the honor to inform your lordship that on the Ist instant I sent 
a telegram to your lordship, as follows, viz: ‘‘In reference to terms of Washington 
treaty, it is understood that fish-oil includes seal-oil. Explanation will oblige this 
Government.” And on the 3d instant received the following reply, viz: “Iam of 
opinion that fish-oil does not include seal-oil.— Earn KIMBERLY.” 
T have, &c., 
STEPHEN J. HILL. 
The Right Honorable the EARL oF KIMBERLY, 


SEs, Sly GC 


Now you were asked a question what you thought of the exclusion of that oil. 

Mr. WHITEWAY. He didn’t answer it. ; 

Mr. Dana. You withdrew it, didn’t you? Perhaps this letter occurred to your 
mind. - 


The PRESIDENT. We suggested that the question had better be withdrawn. 


By Sir ALEXANDERGALT: 

Q. Before you leave, there are one or two questions I would like to ask you. We 
have been told by a witness—I think it was a pilot—that there was a difference in the 
appearance of the codfish that was caught in certain waters. I would like to ask if 
you have noticed that yourself?—A. Yes, there are a great many varieties-of cod. 
They are, as faras I believe, one species, but they assume peculiar varieties, depend- 
ing upon the particular bottom they are found on and the food they consume. Experts 
will tell you from what Banks particular fish are taken. For instance, inshore cod 
are nearly all red, while outside cod are gray. Some have larger heads, some smaller, 
some have stout shoulders, and some are slender, but all these differences are local 
and do not involve a distinction..of species. 
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Q. Would not that, in your opinion, confirm the theory that the cod is not really 
a migratory fish ?—A. It would. That is very good evidence that there is no great 
migration. 

Q. There is another question I wished to ask you. You gave us a very interesting 
account of a company that has been formed for the purpose of catching these pre- 
daceous fish, and you seemed to think it would have the effect of materially dimin- 
ishing their numbers. Well, if human means can reduce the predaceous fish, would 
you not think that the appliances that are being used by fishermen must be dimin- 
ishing the edible fish?—A. I don’t think that the amount captured by man has any 
appreciable influence upon the supply of fish in the sea. 

Q. Well, that is what I understood you to say.—A. That whatever effect is pro- 
duced by waste or extravagance in the capture of the fish is itself so trifling, in pro- 
portion to the natural wear and tear of the fish, that it may be thrown entirely out 
of account. The report of the British Fishery Commission is very satisfactory on 
that point. 

Q. The only reason why I asked the question was that you seemed to think this 
company would succeed in reducing the number of predaceous fish.—A. Well, those 
are large and take along time to get their growth. You can imagine a limit to the 
abundance of certain fish like the shark, though you cannot to the other fish, such 
as the cod and the mackerel. 

Q. You are United States Commissioner. Are you clothed with authority respect- 
ing the several States of the Union ?—A. No. 

Q. Well, have you any authority ?—A. I have none, except that they are all per- 
fectly willing to have me spend all the money I will in their ports, and that they are 
willing to have me put as many shad, salmon, and cod, and useful food-fishes as I 
think I can spare in their waters. 

Q. Have the United States collectively or the individual States the constitutional 
control over their fisheries; that is, their inshore fisheries ?—A. The river fisheries are 
under the control of the several States, and the question of the jurisdiction of the sea 
fisheries has not yet been settled. For the present it lies in the States. The general 
Government has exercised no control or authority on the inshore fisheries. 

By Hon. Mr. KELLOGG: 

Q. Referring to your hypothesis about the waters of the world being supplied with 
one kind of fish as another leaves, what have you to say in regard to the whale fish- 
ery; what is going to supply that?—A. Well, a fishery diminishes to a certain extent 
untilit does not pay, and then is abandoned. After being let alone it increases and 
again becomes a profitable enterprise. 

Q. Have any of the species of fish that were used in ancient times disappeared ? 
They used fish in ancient times just as much as they do now. Do you know of any 
tribe having actually disappeared ?—A. The only kind of fish that has gone entirely 
out, so far as I know, is a kind of mackerel that was formerly found, known as the 
chub-mackerel or big-eye mackerel. It was formerly well known. Thirty years ago 
it was extremely common, a steady measurable article of the fish supply. I have been 
in search of specimens ever since I have been in my present line of inquiry, and have 
a standing offer of $25 for a specimen, but it has not been produced. There are many 
instances of the local abandonment of extensive shores. For instance, herring was 
formerly abundant on the coast of Sweden. 

Q. Do you refer to a distinct species of mackerel?—A. A totally distinct species. 
We had two species on our coast and now we have only one. I dare say there may 
be a few, but we don’t fon them as formerly. 
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The following statistics, prepared by Mr. G. Brown Goode, are quoted 
from pages 3357, 3360-3 of the documents and proceedings of the Hali- 
fax Commission : 

Estimated total of American fisheries for 1876. 


Consolidated table of sea fisheries east of Cape May ....--...----- ...--- $13, 030, 821 
Lake fisheries in 1872 (Milner) .......--.----------- oanseeneasoracd oaase 1, 600, 000 
Rroducts.ofsw hale fishery = = cclesle/cle = cto ele ole le cere loleleieite ere aa = tale i 2, 737, 379 

17, 368, 200 


This is exclusive of all river fisheries; of the river fisheries of salmon, 
shad, alewives, and striped bass; of the coast fisheries south of Dela- 
ware Bay (mullet, bluefish, menhaden, “c.); of all the Pacific coast 
fisheries (salmon, cod, haddock, &c.); of the shell-fish (oysters, clams, 
&e.); of the Crustaceans (lobsters, crabs, &c.); of sponges; of skins; of 
fur and other seals, and of their oil. For these, thirty millions of dollars 
($30,000,000) is considered to be a reasonable estimate. 


lWeirs and traps on the southern coast of New England. 


Locality. Rib aces Men. 
South side of Cape Cod ...... 02.20.2222 nen e coon seen ene senceee SESOSOHSACHe 23 88 
Martha's Vineyard Sound ...... 2.2.22 --- 2c cen enn e nen cee n ne cece ce tence ene 9 36 
Buzzard 8) Buyiessq <<o- 2s ancle cc eu winieniaininin arn cinninivin'cinines mane ccccssessismmisisioneln =e 30 90 
BOC kas lam Gt secs ctcrseee civieia) rele eleitia isin ois wlalelewlaleleieinisjela[al=\elniwininlatelersicla[=(alal<=inia in 3 12 
Narragansett Bay .-...---.-20-. cece cece anew nen e cece ee cee een n cece ete c enc en ens 30 210 
ORO ta aan eetec cists civtsiwra cee aiciclecia  aiainm sls ele Ne ere lolomiela ois alnjminiminia) elm lnin\a)w\alessel=(ninini= 95 436 


In addition to the above there are one hundred fykes, managed by fourteen men. 


Table showing the statistics of the manufacture of menhaden oil and guano in the United 
States in the years 1873, 1874, 1875, 1876. 


1873. 1874. 1875. 1876. 

Number of factories in operation ....-.- Goaacinee 62 64 60 64 
Number of sail-vessels employed....---.---.---- 383 283 304 320 
Number of steam-vessels employed....--.------- 20 25 39 46 
Number of men employed in fisheries .......-.-. 1, 009 STAs | Saeslee aeete | Ceeteeete eee 
Number of men employed in factories-......---. 1,197 nOLY (i Bercseopscrsallsasecococcocs 
Yotal number of men employed...--.-----.------ 2, 306 2,438 2, 633 2, 758 
«mount of capital invested........------.------- $2, 388,000 | $2,500,000 | $2, 650, 000 $2, 750, 000 
Niomiberotshshitalcenieasnsstsaesiice ce neeteeeeaas 397, 700, 000 | 492, 878, 000 | 563, 327,000 | 512, 450, 000 
Number of fish taken (estimated in barrels) -.--- 1, 193, 100 1, 478, 634 1, 887, 767 1, 535, 885 
Number of gallons of oil made ........-.--.----- 2, 214, 800 3, 372, 837 2, 681, 487 2, 992, 000 
Number of tons of guano made........-.-------- 36, 299 50, 976 53, 625 51, 245 
Number of gallons of oil held by manufacturers 

atthe ENd Of they ears n= .-cceceesaceencesiosce== 484, 520 648, 000 125, 000 264, 000 
Number of tons of guano held by manufacturers 

atiche endvor the veer... serecacimeie aie mieateesetsisiele 2, 700 5, 200 1, 850 7, 275 
Value of oil, at 37 cents........ PyUbenseokooAss one $819,476 | $1, 247, 950 $992, 140 $1, 107, 040 
Wialnerofpomanon ab Sills. seit ccetecnismcinn ence elaisine $399, 199 $560, 736 $589, 875 $503, 695 
Total value of manufactured products.......----| $i, 218,675 | $1, 808,686 | $1, 582, 015 $1, 670, 735 


Total number of menhaden annually taken on the coast of the United States, estimate 750,000,000. 
In 1874 one company, on the coast of New Jersey, put up 30,000 dozen boxes of menhaden in oil, 
under the name of ‘‘American sardines,” the value of which was, at least, $90,000. 
On the coast of New England thirty-five decked vessels and numerous small ones, engage in the 
bait fishery, the catch of which approximates 100,000 barrels annually, worth from $100,000 to $130,000. 


In the following table the cured cod have been restored to their green 
weight (three times as much). The salted mackerel have been restored 
to their green weight (one-sixth additional). By inshore fisheries is 
ieant those conducted from shore, and by offshore fisheries those con- 
ducted ia. large vessels, principally those having over 20 tons burden. 
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SCIENTIFIC INVESTIGATION. 


J.—A REVIEW OF THE -FLOUNDERS AND SOLES (PLEURONEC- 
TIDA) OF AMERICA AND EUROPE. 


By Davib STARR JORDAN AND Davip Kor Goss. 


In this paper we have tried to give the synonymy of all the genera 
and species of flounders and soles (Plewronectide) found in the waters 
of America and Europe, together with analytical keys by which the 
groups may be distinguished. 

The material we have examined includes (1) all the flounders in the 
museum of the Indiana University, which contains a large representa- 
tion of the species found on our Pacific ccast, in the Gulf of Mexico, 
and in the Mediterranean; (2) much, but not all, of the material con- 
tained in the United States National Museum, more especially the speci- 
mens collected by Dr. Jordan and by Dr. Gilbert; and (3) all the floun- 
ders contained in the Museum of Comparative Zoology, at Cambridge, 
Mass. This museum is rich in South American forms, the collections 
made by Professor Agassiz, Dr. Steindachner, and others for this mu- 
seum being very extensive. Only the collections in the Indiana Uni- 
versity have been studied by the junior author; for all statements re- 
garding other specimens, and, in general, for everything said regarding 
the South American species, the senior author is responsible. We are 
under special obligations to Prof. Alexander Agassiz, director of the 
Museum of Comparative Zoology, and to Mr. Samuel Garman, curator 
of the fishes, for many courtesies in connection with our studies in that 
museum. 

We regard the order of Heterosomata (*flat-fishes,” with both eyes. 
on the same side of the head) as constituting a single family, Pleuro- 
nectidee. We find ourselves unable to separate the soles as a distinct 
family from the flounders. The characters which mark them asa group 
Seem no more important than those which set off one subfamily of 
flounders from another. 

The group of “ Bibroniide” recently recognized by some of the Ital- 
ian ichthyologists as a separate family (“‘ Bibronidi”) is composed en- 
tirely of larval forms in the early stages of their development. In this 
condition the eyes are symmetrical and the body translucent. Several 
generic names have been given to these peculiar forms (Peloria, Bibronia, 
Coccolus, Charybdia, Bascanius, Delothyris), but, of course, these genera 
can have no permanent place in the system. Peloria has been shown 
by Dr. Emery to be the young of Platophrys (Rhomboidichthys). The 
others seem to belong to the Cynoglossine or to some allied group, but 
we are not yet certain as to the correct identification of any of them. 
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We recognize among the Pleuronectide seven subfamilies—Hippo- 
glossine, Pleuronectine, Samarine, Platessine, Oncopterine, Soleine, and 
Cynoglossine. The Samarinw and Oncopterine are all of recent discov- 
ery. ‘The other groups correspond exactly to the five “subgenera” 
(ippoglossus, Rhombus, Platessa, Solea, and Plagusia) recognized by 
Cuvier. These subfamilies are natural groups and are in most cases 
easily distinguished, although some few aberrant genera exist which 
serve as links joining one group to another. Thus Isopsetta of the 
Platessine is certainly a near ally of Psettichthys, which is as certainly 
a genuine member of the Hippoglossine. 

The Hippoglossine and the Platessinw are largely arctic in their dis- 
tribution, few of the former group and none of the latter extending into 
the tropics. The Oncopterinew seem to take the place of the Plates- 
sine in antaretic waters, but the species of this group are few in num- 
ber. The Pleuronectine and the soles are, on the other hand, essentially 
warm-water fishes, their representatives in the north being compara- 
tively few. The Samarine are few in number and belong to the East 
Indian fauna. 

As the tropical Hippoglossine and all the Plewronectine are sinis- 
tral species, the eyes and color being on the left side of the body, it fol- 
lows that the tropical flounders are nearly all left-sided species, while 
those of arctic and antarctic waters are chiefly dextral species, the 
eyes and color on the right. 

Still more curious is the relation between the number of vertebrae 
and the geographical distribution of the various species. 

It has been already noticed by Dr. Giinther and others that in some 
groups of fishes northern representatives have the number of vertebra 
increased. In no group is this more striking than in the flounders, as 
the following table showing the numbers of the vertebre in various 
species will clearly show. The numbers inclosed in brackets are copied 
from Dr. Giinther; the others represent our own count of specimens con- 
tained in the museum of the Indiana University. 


Numbers of vertebre: in flounders. 


I.—HIPPOGLOSSIN-E. 


Ein POS LOSSUS NIP PO GlOSSUS ie setemeetamiselenlotete oe se ena ie eee 16+ 34= 50 
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Mi VOPSC HUAI ORAL Seen cyesrarssen cise = siesta alae ates eele ye) doclolat acini se eee ee eee 11+ 34=> 45 
HOSE tbah OLU AM ese sie a ete ieee san ake melt ne a eee te eee 11+ 32= 43 
Psettichthys melanostictus.......-.---- isteield « S/o siecle eine eaeinesieleers 11+29= 40 
BaraichthivstODlOn Ges sects c= oe ose seis) decision = 1 sees ee tee 1 30a 
Paralichthys. dentatus(ns- cerns oie see oe ayo oe ers cis ae oS eee eee 10-+30= 40 
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Paral eh thy sia UU bt acre ee are) ae ee iret eee eee 10 -+-27= 37 
Paralichthys | calitormicusic.. .-ssce sss sne os eee o = = =a aes oe ese 10+ 25= 35 
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Monolene sessilicauda.. |... - 
Lepidorhombus whiff-iagonis 


Citharichthys sordidus 
Platophrys lunatus 
Arnoglossus laterna.----.-. 


Zeugopterus punctatus 
Platophrys ocellatus 
Pleuronectes maculatus 


Pleuronectes rhombus..---. 


Syacium papillosum.. . 


Oribarichthysarchitrons 4-21-22 sceee sesece o- se == occ Saleceee S 
Syacium micrurum....--..- 
PIA RMOH KOMP IWeall se oceo saseon so5 ces casecotesson sucodatenees es 


Citharichthys spilopterus 


Citharichthys macrops-.-...- 
Etropus microstomus..----- 


Etropus crossotus..-.------- 


Azevia panamensis. .----..- 


Pleuronectes maximus 


Glyptocephalus zachirus 
Glyptocephalus cynoglossus 


Microstomus pacificus-...-. 


Microstomus kitt 
-Parophrys vetulus 
Platessa platessa 


FLOUNDERS AND 
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II.—PLEURONECTIN&E. 
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Hepirdopsenvamoiline ata. ese cem sete see ae ccs sole losses oa aa. 
NPAT ALIGN ANC Ae yes cue wise = ceeeeini se Saree sete s/o See & See cei aee 
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Pleuronichthys verticalis ..-..- 


Platessa glabra - 
Platessa flesus - ee 


eae olonmenacios AMELICANUSie ome eee Se sees eer evar ae ele tel 
Ky pPSOpseitarcUttwlatacce. succes ce or enlee ss tess Soles Laces ce 


lapichthys)stellatuss:)..- 2225-222 22 cere cece ee ce =- 


NIOMOCIITISHUIGEIS ys ene sees) oo me cme eats sos ee eye Yo 


Monochirus hispidus 
Achirus fasciatus 
Achirus inscriptus 


Symphurus atricauda 
Symphurus nigrescens 


IV.—SOLEIN#Z. 


Symphurus plagiusa ....-.. 
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114+29— 40 
94.30 = 39 

10 +28— 38 
10+28— 38 
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11425 = 36 
124+24— 36 
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104+24—= 34 
10+24— 34 
10-+24— 34 
104+24= 34 
33 

12S eat 


, + SES8)] 
12+40— 52 
[13+35= 48] 
114+33= 44 
[14+29— 43] 
10-+32— 42 
114+29= 40 
[40] 
40 
40 


13 +27 = 
14 +26 = 
13 + 25 -= 
11 +26 = 
Rpeee = 
10+26= : 


49] 
4) 


[46] 


228 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [4] 


The subdivision of the flounders into genera leaves room for consid-. 


erable variety of opinion. Most of the species are well defined and 
easily recognized, but they do not fall readily into generic groups unless 
we regard almost every well-marked species as the type of a distinet 
genus. A natural result of an attempt at sharply defining the genera 
is to reach what seems an extreme degree of generic subdivision. On 
the other hand, attempts to unite these smaller groups to form larger 
ones often leave these larger ones at once unnatural and ill-defined. 

It will probably appear to some that the process of generic subdi- 
vision has been in this paper carried too far. It is possible that this is 
true, but the arrangement which we have adopted seems to bring out 
the relations of the different forms better than can be done by a more 
‘¢ conservative” view of the genera. For those who would reduce the 
rumber of groups we suggest the following list of genera as represent- 
ing a not unnatura! mode of arrangement. 

I.—HIPPOGLOSSIN.E. 

ATHERESTHES. 

PLATYSOMATICHTHYS. 


HIPPOGLOSSUS. 


HIPPOGLOSSOIDES 


Lyopsetia. 
Eopsetta. 

Hippoglossoides. 
PSETTICHTHYS. 
EIEPPOGLOSSIN A § Hippoglossina. 

U Nystreurys. 

Paraticuruys § /7atichthys. 
~  Ancylopsetia. 


I].—PLEURONECTID&, 
PHRYNORHOMBUS. 
ZEUGOPTERUS. 
LEPIDORHOMBUS. ° 
CITHARUS. 
i IG Bothus. 
PLEURONECTES 4 Pleuronectes. 
ARNOGLOSSUS. 
PLATOPHRYS. 


( Syacium. 

| Orthopsetta. 

} Citharichthys. 

\ Azevia. 
Litropus. 

Thysanopsetta, 


CITHARICHTHYS 


MONOLENE. 
III].—PLaTEssIN«. 


Pleuronichthys. 
PLEURONICHTHYS ; 
Hypsopsetta. 


ISOPSETTA. 
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Parophrys. 
| Inopsetta. 
Lepidopsetia. 
Limanda. 
PLATESSA 2 Pseudopleuronectes. 
| Platessa. 
Flesus. 
ee 
Platichthys. 
MICROSTOMUS. 
CYNICOGLOSSUS. 


ITV .—ONCOPTERIN #. 
CNCOPTERUS. 


V.—SOLEIN2. 
Apionichthys. 
APIONICHTHYS ; Achiropsis. 
GYMNACHIRUS. 
Achirus. 
Baiostoma. 
Monochirus. 
ne Microchirus. 
Quenselia. 


ACHIRUS } 


SOLEA. 
BRACHIRUS. 
VI.—CYNOGLOSSIN. 
( Symphurus. 

Bascanius. | 
Sympnurus? Delothyris. 
\ Charybdia. 

Bibronia. J 
Acedia. 


> Larval forms. 


ANALYSIS OF SUBFAMILIES OF PLEURONECTID. 


a. Flounders: Edge of preopercle free; mouth with developed teeth ; pectoral and 

ventrals well developed (one pectoral* or one ventral occasionally absent). 

vb. Mouth nearly symmetrical, the dentition nearly equally developed on both sides, 
the gape usually, but not always, wide. 

c. Ventral fins symmetrical, similar in position and in form of base, the ventral 

fin of the eyed side not being extended along the ridge of the abdomen. 

HIPPOGLOSSIN © I, 

ec. Ventral fins unsymmetrical, dissimilar in position and usually also in form, 

the ventral fin of the eyed side being extended along the ridge of the ab- 

domen. Eyes and color on the left side ............- RBLEURONECTIN& ILI.t 


* Both pectorals are wanting in the genus Mancopsetta Gill (= Lepidopsetta Gthr.), 
an antarctic member of the Plewronectine. 

- +In the Samarina, the eyes and color are on the right side, the mouth is small bue 
nearly symmetrical, the ventral fins are both lateral but with base somewhat pro- 
longed, the gill-rakers are minute, and in most of the species some of the dorsal rays 
are filamentous and simple, resembling spines. The group, like the Onc opterine, seems 
to lie between Pleuronectine and Platessine. It seems to include the genera Samaris, 
Lophonectes, Pacilopsetta, and Nematops, all belonging to t he Indo-Pacific fauna. 
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bb. Mouth unsymmetrical, the jaws on the eyed side with nearly straight outline, 
the bones on the blind side strongly curved; teeth thiefly on the blind 
side. 

d. Ventral fins unsymmetrical, that of the eyed side extended along the ridge 
of the abdomen, snout with a free ray or other appendage in connection 
with the first ray of the dorsal. Eyes and color ov the right side. 

ONCOPTFRIN# III. 
dd. Ventral fins nearly or quite symmetrical, that of the eyed side with short 
base; eyes and color on the right side (with occasional exceptions). 
PLATESSIN IV. 
aa. Soles. Edge of preopercle adnate, usually obscured by the scales; mouth very 
small, much twisted toward the blind side, and with rudimentary teeth; 
pectoral and ventral fins generally small, occasionally obsolete. 
e. Eyes on the right side, separated by a bony ridge .-......-..:. SOLEINZ V. 
ee. Eyes on the left side, not separated by a bony ridge.... CYNOGLOSSIN® VI. 


ANALYSIS OF GENERA OF PLEURONECTIDE FOUND IN AMERICA AND 
EUROPE. 


Subfamily I.—HIPPOGLOSSIN &. 


(Large-mouthed flounders with the ventral fins symmetrical. ) 


Mouth symmetrical, the jaws and the dentition nearly equally devel- 
oped on both sides; gape usually wide, the maxillary more than one- 
third Jength of head. Lower pharyngeals narrow, usually with but one 
or two rows of sharp teeth; teeth in jaws usually acute. Eyes large ; 
edge of preopercle free. Pectoral and ventral fins well developed, the 
ventral fins similar in position and in form of base, the ventral fin of the 
eyed side not being attached along the ridge of the abdomen. Septum 
of gill cavity without foramen. 


a. Vertebre and fin-rays much increased in number (the vertebrae about 50, the dorsal rays 
about 100, the analrays about 85) ; body comparatively elongate ; 
caudal fin lunate; lateral line simple; anal spine mostly obso- 
lete. Dextral species, Arctic in distribution., (Génera allied to 
Hippoglossus. ) 

c. Large teeth in both jaws arrow-shaped, biserial, some of them depressible; upper 
eye with vertical range; gill-rakers short; scales deciduous, cili- 
ated ; lateral line without arch; flesh soft. Vertebrie (stomias) 
aS (49 hae abel a nie (ees) Sieje:2 ciao sae Sere eee ATHERESTHES, 1. 

ec. Large teeth not arrow-shaped, biserial above, uniserial below; scales very 
small, cycloid; gill-rakers long and slender; eyes strictly lateral. 

d. Lateral line without anterior arch ; lower pharyngeal teeth uniserial. 
PLATYSOMATICHTHYS, 2. 
dd. Lateral line with an interior arch; lower pharyngeal teeth biserial ; vertebrie 
(hippoglossus) 16--34=50 JERE sa aek ae aero Hieroceeeenel 3. 
aa. Vertebrw and fin-rays in moderate number (vertebrae less than 46, dorsal rays less 
than 95, anal rays less than 75); caudal fin double truncate or 
rounded, the median rays longest. 

f. Lateral line without distinct anterior arch; vertebra, 40 to 46; body nor- 
mally dextral ;* caudal peduncle distinct ; scales ciliated ; anal 
spine usually strong. Species of subarctic distribution. (Genera 
allied to Hippoglossoides. ) 


*Frequently sinistral i in Hippoglossoides elassodon. 
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g. Lateral line simple (without accessory dorsal branch); teeth sharp, 
those of lower jaw uniserial; dorsal beginning above eye. 
h. Teeth in the upper jaw biserial. 
i. Scales comparatively large, thin, and deciduous (lateral line 70) ; body 
slender, the flesh soft; vertebrae (evxilis) 114+34=—45. 
. LYOPSETTA, 4. 
ii. Seales small and adherent (lateral line 96); body robust, the flesh 


firm; vertebre (jordani) 11+32=43...........---. KOPSETTA, 5. 
hh. Teeth in the upper jaw uniserial ; scales small and flesh firm ; vertebrie 
@olatessoides) 13) 32==45. 52222 2-6 5 soso HIPPOGLOSSOIDES, 6. 


gg. Lateral line with an accessory dorsal branch; vertebrie 40 to 42; scales 
small, firm, ectenoid; dorsal fin beginning before the eye; teeth 
sharp, unequal, some of them canine-like; mouth not large; 
lower pharyngeal teeth sharp, uniserial; vertebrie (melanostictus) 
eg AO ese gets eee ace tene ele ciee sinc PSETTICHTHYS, 7. 
ff. Lateral line with a strong arch in front; no accessory branch; vertebre in 
smaller number (35 to 41); teeth uniserial ; anal spine usually 
obsolete ; body normally sinisiral.* (Species chiefly of the tem- 
perate or sub-tropical seas, none of them Arctic and none Euro- 
pean.) (Genera allied to Paralichthys.) 

k. Dorsal fin beginning above the pupil; gill-rakers short and thick; teeth 
rather small; no canines; body indifferently dextral or sinis- 
tral (in some species at least). 

Uiscalesictenoid a esnnsscee esse seme cece cee cee Sora HIPPOGLOSSINAG IC: 
ll. Seales cycloid ; caudal fin subsessile, the caudal peduncle extremely 
short; skin of shoulder-girdle with patches of cup-shaped scales ; 
vertebrae (liolepis) 124-25==37 .....-..------.--- XYSTREURYS, 9. 
kk. Dorsal fin beginning in advance of eye. 

m. Scales weakly ciliated; caudal fin with a distinct peduncle; teeth unequal, 

, some of the anterior canine-like; gill-rakers rather long and 
slender; vientebrip, ob, toa too... 5 «<-ee PARALICHTHYS, 10. 

mm. Scales very strongly ctenoid on both sides of body; mouth small- 
ish, with small, sharp teeth; anterior rays of dorsal notably ex- 

serted, the rays of the anterior part of the fin longer than some 

of those further back, thus forming a more or less distinct lobe ; 

gill membranes considerably united; gill-rakers short and broad; 

caudal peduncle short ; left ventral produced; vertebrae (quadro- 

CEllata) i= 26 BD eee s secwiele temcite ssc c ec ANCYLOPSETTA, 11, 


Subfamily IlL—PLEURONECTIN&. 


(Large-mouthed flounders, with the ventral fins unsymmetrical.) 


Mouth symmetrical, the dentition nearly equally developed on both 
sides ; gape usually wide (narrow in Platophrys, Etropus, etc.), the max- 
illary commonly more than one-third length of head. Lower pharyn- 
geals narrow, each with one or more rows or a narrow band of small, 
sharp teeth; teeth in jaws acute. Eyes not minute ; pectorals and ven- 
trals usually well developed. Edge of preopercle free. Ventral fins 
dissimilar in form or in position, that of the left or eyed side inserted 
on the ridge of the abdomen, its base extended along this ridge, its rays 
more or less wide apart. Caudal fin rounded or subtruncate ; no ac- 


*Dextral in some species of Hippoglossina ; occasionally dextral in some species of 
Paralichthys and Xystreurys. 
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cessory lateral line ; anal spine usually weak or obsolete; a pelvic spine 
sometimes developed. Vertebri in moderate or small number, 31 to 40 
(except in Monolene). Body sinistral. Species chiefly tropical or sub- 
tropical in distribution. , 
a. Pectoral tin of beth sides present; dorsal rays less than 100. 
b. Septum of gill cavity between gill arches and the termination of the shoulder- 
girdle with a large foramen; the emargination below 
the shoulder-girdle near the isthmus not deep; lateral 
line with astrong arch in front; last rays of dorsal and 
anal inserted more or less on theright side of the median 
line ; teeth subequal, in bands. 
e. Vomer toothless; ventral fins free from the anal; caudal fin subsessile ; scales 
small, each with very long spinules; vertebra (regius) 
10 Heo = SO Seelteer asia nies eee PHRYNORHOMBUS, 12. 


ce. Vomer with teeth. 
d. Ventral of eyed side united to the anal; scales small, very rough; body 
ovate; vertebrae (punctatus) 12 + 25 = 37. 
ZEUGOPTERUS, 13. 
dd. Ventral fins free from the anal; scales ciliated, deciduous; body oblong, 
much compressed 3 vertebree (whiff-iagonis) 11 + 30= 41. 
LEPIDORHOMBUS, 14. 
bb. Septum of gill cavity below gill arches, without foramen ; a deep emargination 
near the isthmus; ventral fins free from anal. 
e. Vomer with teeth; lateral line with a strong arch in front. 
f. Teeth unequal, those of the upper jaw biserial, some of them canine- 
like; scales weakly ciliated; body elongate; mouth very 
Varco: coke ae eas ee ve ome oreo CITHARUS, 15. 
ff. Teeth subequal, in villiform bands; body broadly ovate ; caudal fin sub- 
sessile ; interorbital area broad ; scales small, cycloid, or 
wanting ; vertebra 31 to 36......-.-. PLEURONECTES, 16. 
ce. Vomer toothless; ventral fins free from anal; caudal fin subsessile. 
h. Lateral line with a distinct arch in front; teeth small, uniserial, or 
inperfectly biserial. 
i. Interorbital area a narrow ridge, sometimes with a median 


groove. 
j. Seales eycloid or weakly ciliaged, deciduous ; vertebre 10 + 28 = 
Aiea AaB ES eae iris See lee tame see ARNOGLOSSUS, 17. 


ii. Interorbital space more or less broad, deeply concave; scales 
small, ctenoid, adherent ; body ovate (pectoral of left 
side usually filamentous in the male) ; vertebra (lunatus) 
O30 30 a2 cakiges cere mee eee eee PLATOPHRYS, 18. 

hh. Lateral line without arch in front ; scales ciliated. 
k. Teeth in upper jaw biserial, in the lower uniserial, the front 
teeth of upper jaw enlarged ; vertebra 35 or 36. 
Syacium, 19. 
kk. Teeth in both jaws uniserial; interorbital space very narrow, 
the ridges coalescing between the eyes. 
1. Mouth not very small, the maxillary more than one-third 
length of head. 
m. Gill-rakers very short and thick, tubercle-like; scales 
small, firm, ctenoid -----.-.-20)2222 22 ono A Zee 
mm, Gill-rakers slender, of moderate length ; scales thin, decid- 
: uous, ciliated ; vertebrae 34 to 40.... CITHARICHTHYS, 21. 
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ii. Mouth very small, the teeth subequal, the maxillary less 
than one-third length of head. 
n. Teeth uniserial; vertebrae 9 + 25 =- 34.... ETROPUS, 22. 
nn. Teeth in villiform bands ....---- THYSANOPSETTA, 23. 
aa. Pectoral tin of blind side wanting ; eyes very close together ; caudal fin subses- 
sile; teeth small, uniserial; mouth moderate; lateral 
line of eyed side arched, that of right side nearly straight; 
dorsal fin beginning on snout, its anterior rays not ex- 
serted, its rays all simple and very numerous; scales 
small; body thin, very elongate ; vertebrie (sessilicauda) 
43; (deep-sea flounéers, of uncertain relationship). 
MONOLENE, 24. 


Subfamily T1T.—ONCOPTERINZ. 


(Small-mouthed tlounders, with the right ventral fin extending along 
the ridge of the abdomen, dorsal beginning at the snout, a bony promi- 
nence of some sort connected with its first ray; eyes and color on the 
right side.) 

a. Left side of snout with a horizontal slit-like cavity, into which a curved, bony, 
ray-like appendage is depressible; lateral line with an anterior arch and with 
numerous accessory branches nearly atright angles withit; scales cycloid ; right 
ventral fin free from the anal fin; left ventral fin present; gill-rakers short and 
LOMA OI nies wats cles eroicis ae tie sfaicie) alae ai toyetolagays ol scl aeisersiays sisisyeinicees ONCOPTERUS, 25. 


Subfamily IV.—PLATESSINZ. 


Mouth small, unsymmetrical, the jaws on the eyed side with nearly 
straight outline, the bones on the blind side strongly curved; dentition 
chietly developed on the blind side; eyes large; edge of preopercle 
not ‘hidden by the scales ; pectoral fas well developed; vertical fins well 
separated ; ventral fins nearly or quite symmetrical; anal spine usually 
strong (obsolete in Microstomus). Body dextral (except frequently in 
Platichthys stellatus). Species arctic or subarctic in distribution. 

a. Vertebra i in moderate number (from 10 + 26 = 36 to 11+ 33 = 44); dorsal rays 
65 to 80; anal rays 45 to 60. 

b. Teeth small, acute, in several series; lateral line nearly straight, with an acces- 
sory dorsal branch; lower pharyngeals narrow, with small 
biserial teeth; scales cycloid. (Genera allied to Pleuronichthys). 

ec. Lips thick—each with several longitudinal folds; dorsal fin beginning on the 


blind side; vertebrz 38 to 40. .......... PLEURONICHTHYS, 26. 
ce. Lips simple; dorsal fin beginning on the median line; vertebre (guttulatus) 
Ly ei Ae OA Ne eet ce ol See LA: S SLR AES Oc! HYPSOPSETTA, 27. 


bb. Teeth chiefly uniserial, all more or less blunt, conical or incisor-like. (Genera 
allied to Platessa). 
d. Lateral line with an accessory dorsal branch. 
e. Lateral line without distinct arch in front. 
f. Teeth compressed, incisor-like, close-set. 
g. Scales closely imbricated, mostly cycloid ; upper eye on median line; 
vertebra (vetulus) 11 + 33 = 44............... PAROPHRYS,.28. 
gg. Scales scarcely imbricated. all very strongly ctenoid; eyes both 
labera lee eee eee names aia ate Mie eee tetae INOPSETTA, 29. 
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ff. Teeth conical, separated, not incisor-like; scales closely imbricated, 
all strongly ctenoid; mouth comparatively large (approach- 

ing that of Psettichthys); vertebrae (isolepis) 10 + 32 = 

Ieee cece the als tcistn ie Sis ect onctatcre wi seins © etal ia ee ISOPSETTA, 3€. 

ee. Lateral line with a distinct arch in front; scales imbricated, rough- 
ctenoid ; vertebrie (bilineata) 11 + 29 = 40. LEPIDOPSETTA, 31. 


dd. Lateral line without accessory. dorsal branch. : 
h. Lateral line with a distinct arch in front; scales imbricated, 
rough-ctenoid ; vertebrie (limanda) 40. -....---.-LIMANDA, 32. 


nh. Lateral line without distinct arch in front. 
i. Scales regularly imbricate, all (on eyed side) ctenoid in both 


sexes; no stellate tubercles on head nor on bases of dorsal and ~ 


anal fins; teeth, incisor-like, close-set ; lower pharyngeals very 

narrow, each with two rows of separate, conical teeth ; fin rays 

ISTE Bye ies Saye ey sp Se ee ee PSEUDOPLEURONECTES, 33. 
vi. Scales imperfectly imbricated, or else not all ctenoid. 

j. Scales chiefly cycloid in both sexes; lower pharyngeals Small 
and narrow, separate, each with 1 to 4 rows of small, bluntish 
TOOT 3 Sees ci ee ee ee ee PLATESSA, 34. 

i. Scales rough-ctenoid in the male, more or less cycloid in the 
female (fin rays scaly in the male, naked in the female); lower 
pharyngeals very large, more or less united in the adult, their 
surface somewhat concave, the teeth in five or six rows, large, 
blunt, close-set ; teeth in jaws incisor-like; fin-rays of dorsal, 
and anal without tubercles at base ...--..----- LIOPSETTA, 39. 

jij. Scales all in both sexes and on both sides of the body repre- 
sented by coarse scattered stellate tubercles; similar tubercles 
between bases of dorsal and anal rays; lateral line without 
scales; lower pharyngeals broad, each with three rows of blunt, 
coarse teeth ; teeth incisor-like...........--. PLATICHTHYS, 36. 

aa. Vertebrx in increased number (varying from 13-+-35=48 to 13--52—65); dorsal 
rays 90 to 120; anal rays 70 to 100; teeth broad, incisor-like ; 
scales small, all cycloid. (Genera allied to Glyptocephalus). 

k. Left side of skull normal; anal spine obsolete; vertebra 48 to 


ys aan ie ieee mmnee A NER ae eA IE it a Ut MICROSTOMUS, 37. 
kk, Left side of skull, with large mucous cavities; anal spine 
Strons; vertebra 58'toi6d..2 2s joss eee GLYPTOCEPHALUS, 38. 


Subfamily V.—SOLEIN&, 


(Soles with the eyes on the*right side, and separated by a bony ridge.) 


Body oblong or elongate, with the eyes and color on the right side; 
eyes moderate or small, separated by a distinct bony ridge, the upper eye 
usually more or less in advance of the lower; mouth small, more or less 
twisted towards the blind side; teeth little developed, in villiform bands ; 
edge of preopercle adnate, usually concealed by the scales; gill open- 
ings more or less narrowed, the gill membranes adnate to the shoulder- 
girdle above; blind side of head usually with fringes; pectoral fins 
small, sometimes wanting; ventral fins developed, one or both of them 
sometimes obsolete; scales usually ctenoid, rarely wanting; lateral line 
straight, usually single. 


/ 
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a. Gill openings very small, separate, each reduced to a slight slit below angle of 
opercle; right ventral beginning at the chin, confluent with the anal; 
pectoral fins wanting or very small; lateral line present, straight ; eyes 
small; snout dilated, the dorsal beginning upon it. 

b. Seales present, etenoid ; caudal fin somewhat confluent with dorsal. 
c. Left ventral rudimentary, with two rays ...--....--..------ APIONICHTHYS, 39. 
cc. Left ventral well developed, with five rays...-.....-...----- Acuiropsts, 40. 
bb. Seales none ; caudal fin not confluent with dorsal and anal .-GYMNACHIRUS, 41. 
aa. Gill openings of moderate extent, confluent below. ° 
d. Vertical fins well separated. 

e. Right ventral fin with extended base, confluent with the anal fin; verte- 
bre about 28; body ovate in outline, the depth nearly half the length ; 
pectoral fins rudimentary or wanting; lateral line straight; scales well 
developed, ctenoid, those on the head more or less enlarged, those of the 
blind side of the head with fringes...-........-..---. .----- ACHIRUS, 42. 

ee. Right ventral fin with short base, free from the anal; vertebra 34 to 50; 
body elliptical or elongate, the depth one-third to two-fifths the length ; 
lateral line single* on both sides. 

f. Vertebrie 34 to 40; body oblong; pectoral fins usually small, sometimes 
WanmiimorOn bhesblind SldCseean 4. sees ses eee ences oe MONOCHIRUS, 43. 

ff. Vertebre 47 to 50; body elongate; pectoral fins subequal, present on 
DOtNESIC OS ie sacl ans ei laie a eloe cep see uaa nao) teiclela Samer ciesisteeisevecaie SoLeEa, 44. 

dd. Vertical fins fully confluent around the short tail, body oblong; scales very 
small, ctenoid; vertebre (zebra) 8+ 41—49.............-.. BRACHIRUS, 45. 


Subfamily VI.—CYNOGLOSSINZ. 


(Soles with ihe eyes on the left side, not separated by a bony ridge.) 

Body elongate, more or less lanceolate in outline, with the eyes and 
color on the left side; eyes small, very close together, with no distinct 
interorbital ridge between them ; mouth small, twisted toward the blind 
side; teeth little developed, in villiform bands; edge of preopercle 
covered by the scales; gill openings narrow, the gill membranes adnate 
to the shoulder girdle above, joined together and free from the isthmus 
below; pectoral fins wanting (in the adult); ventral fins small, that of 
the blind side often wanting; vertical fins more or less confluent ; scales 
ctenoid; lateral line sometimes wanting, sometimes duplicated. 


a. Ventral fin of eyed side only present, free from the anal; no pectoral fins; no 
lateral] line; head without fringes......-...- Geet ene aehse tats SYMPHURUS, 46. 


Subfamily IL—HIPPOGLOSSIN&. 
Genus I.—ATHERESTHES. 


Atheresthes Jordan & Gilbert, Proc. U.S. Nat. Mus., 1880, 51 (stomias). 
TYPE: Platysomatichthys stomias Jordan & Gilbert. 
The single species which constitutes this genust is one of the most 


*Two lateral lines on the blind side in the Asiatic genus, Pardachirus. 

t Arrow-shaped canine-teeth are also found in the Asiatic genus Psettodes Bennett, 
a curious group somewhat ailied to Atheresthes. In Psettodes, the caudal fin is rounded, 
the dorsal fin begins on the nape, above middle of the cheek, the scales are small and 
ctenoid, and there are no gill-rakers. 


236 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [12] 


remarkable of the flounders. Of all the group, it approaches in form 
and general characters most nearly to the Gadoid fishes, from which we 
may presume the flounders to be descended, although Dr. Gill has sug- 
gested the possibility of their descent from Trachypteroid fishes. 


ANALYSIS OF SPECIES OF ATHERESTHES. 


a. Head about 3? in lemeth; depth,34$; D.103,A.86; Lat.1.135. Gill-rakers about 
4+ 12, long and slender; interorbital ridge broad, scaly; eyes large; vertebrae, 
12 -+ 37=49. Color olive brown, the margins of the scales darker; blind side 
dusted with dark points; inside of mouth and gill-cavity black. 


STOMIAS,,1. 
1: ATHERESTHES STOMIAS. 


(THE ARROW-TOOTHED - HALIBUT. ) 
[Plate I.] 


Platysomatichthys stomias Jordan and Gilbert, Proc. U. 8. Nat. Mus., 1880, 51, 301, 
(San Francisco). 

Atheresthes stomias Jordan and Gilbert, Proc. U.S. Nat. Mus., 1880, 57, 454 (off San 
Francisco). Bean, Proc. U. 8S. Nat. Mus., 1881, 242 (San Francisco, Port 
Etches, Afognak Island, Popoff Island, Shumagins). Jordan and Gilbert, 
Proc. U.S. Nat. Mus., 1881, 66 (Point Reyes to Farallones). Jordan and Gil- 
bert, Syn. Fish. N. A., 820, 1882. Bean, Proc. U. S. Nat. Mus., 1883, 354 
(Wrangel and Nabu Bay, Alaska). Jordan, Nat. Hist. Aquat. Anim., 1884, 
188, plate 53 (Point Reyes). 

Habitat.—Coast of Alaska, southward in deep water to near San 
Francisco. 

This species is not uncommon in the deep water off San Francisco, 
and is brought in in considerable numbers from the sweep-nets (parran- 
gelle) used in this region. Farther northward it is taken on the coast 
of Alaska, and it is properly a member of the Alaskan fauna. 


Genus I].—PLATYSOMATICHTHYS. 


Reinhardtius Gill, Cat. Fishes East. Coast N. A., 1861, 50. (Nomen nudum.) 

Platysomatichthys Bleeker, Comptes Rendus, Acad. Sci. Amsterdam, xiii, 1862, 
426. (pinguis = hippoglossoides. ) 

Reinhardtius Gill, Proc. Ac. Nat. Sci. Phila., 1864, 218. (hippoglossoides.) 


TYPE: Pleuronectes pinguis Fabricius = Pleuronectes hippoglossoides 
Walbaum. 

But a single species of this genus is known, an Arctic fish, in some 
degree intermediate between the true halibut and Atheresthes. 

We continue to use the name Platysomatichthys for this genus, as the 
earlier name Reinhardtius was introduced without explanation or spe- 
cial designation of a type, although there is no question as to what 
species the author would have inciuded in the group if he had taken 
the trouble to define. it. 
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ANALYSIS OF SPECIES OF PLATYSOMATICHTHYS. 


a. Head, 34 in length; depth, nearly 3; D. 100, A. 75; Lat. 1. 160; interorbital 
space, broad, flat, scaly ; color brown, nearly plain...... HIPPOGLOSSOIDES, 2. 


2. PLATYSOMATICHTHYS HIPPFOGLOSSOIDES. . 
(THE GREENLAND HALIBUT. ) 
[Plate II.] 


Pleuronectes cynoglossus “abricius, Fauna Groenlandica, 1780, 163 (Greenland, not of 
: Linneus). 

Pleuronectes hippoglossoides Walbaum, Artedi Piscium, 115, 1792 (based on Fabricius). 

Reinhardtius hippoglossoides Gill, Cat. Fish. E. Coast N. A., 1861,50 (nameonly). Gill, 
Proc. Ac. Nat. Sci. Phila., 1864, 218. 

Platysomatichthys hippoglossoides Goode & Bean, Bull. Essex Inst., ii, 7, 1879 (coast 
of Massachusetts and northward in deep water). Collett, Norske Nord Havs 
Exped., 1880, 142 (Finmark, Hammerfest). Jordan & Gilbert, Syn. Fish. N. 
A., 1882, 819. Goode, Nat. Hist. Aquat. Anim., 1884, 197, pl.56 (George’s 
Bank and northward), and of late American writers generally. 

Pleuronectes pinguis Fabricius, Zoologiske Bidrag., 1824, 43 (Greenland). 

Hippoglossus pinguis Reinhardt, ‘ Kel. Dansk. Vidensk. Selsk., 116, 1838.” 

Platysomatichthys pinguis Bleeker, l. c., 426, 1862. 

Hippoglossus grenlandicus Giinther, iv, 404, 1862 (Greenland). 


‘Habitat.— Arctic parts of the Atlantic, south to Finland and the Grand 
Banks. 


Genus III.—HIPPOGLOSSUS. 


Hippoglossus Cuvier, Régne Animal, ii, 1817 (hippoglossus). 

TYPE: Pleuronectes hippoglossus L. 

This genus contains but one species, the well-known halibut, abun- 
dant on both coasts of the North Atlantic and of the North Pacific. 


ANALYSIS OF SPECIES OF HIPPOGLOSSUS. 


a. Head, 3%; depth, about 3; D. 105, A. 78; Lat.1.150 or more; interorbital space, 
broad, flat, scaly; gill-rakers, few, short, compressed, wide-set; color, dark 
brown: verte bre, LG 345— OOM ee oo, joan ose cisstecncisaee eae HIPPOGLOSSUS, 3. 


3. HIPPOGLOSSUS HIPPOGLOSSUS. 
(THE HALIBUT.) 
[Plate IIT. ] 


Pleuronectes hippoglossus Linnzeus, Systema Nature, ed. x, 269, 1758 (European Ocean) 
(of Gmelin, Bloch, and early writers generally). 

Hippoglossus hippoglossus Jordan, Cat. Fish. N. A., 1885, 133. 

Hippoglossus vulgaris Fleming, British Animals, 1828, 197. Giinther, iv, 403, 1862. Day, 
Fishes Great Britain, ii, 5, pl. xciv, and of European writers generally. 


* Only anoutline of the very extensive synonymy of this common food-fish is here 
given. : 
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Hippoglossus vulgaris Storer, Fish. Mass., 145, 1839. DeKay, New York Fauna, Fishes, 
1842, 294, pl. 49, f. 157. Storer, Synopsis Fish. N. A., 1847, 475. Lockington, 
Rep. Com. Fisheries, California, 1878~’79, 39 (Farallone Islands). Locking- 
ton, Proc. U.S. Nat. Mus., 1879, 71 (San Francisco). Bean, Proc. U.S. Nat. 
Mus., 1879, 63 (Unalashka and St. Michael’s, Alaska, Eastport, Maine). 

¢ Jordan & Gilbert, Proc. U. 8. Nat. Mus., 1380, 454 (Puget Sound, San Fran- 

cisco). Goode, Proc. U. 8. Nat. Mus., 1880, 471 (Fisher’s Island, Connecticut, 
&c.); Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881, 66 (San Francisco, Cape 
Flattery). Bean, Proc. U. 8S. Nat. Mus., 1881, 242 (San Francisco, Puget 
Sound, Port Althorp, Chugachik Bay, St. Paul, Unalashka, St. Michael’s. 
Jordan & Gilbert, Syn. Fish. N. A., 1882, 819. Bean, Cat.Col. Fish. U.S. Nat: 
Mus., 1883, 20 (Port Althorp, Alaska). Dresel, Proc. U.S. Nat. Mus., 1884, 244, 
(paris Straits, Greenland). Goode, Nat. Hist. Aquatic Anim., ‘1984, 189, 
plate 54 (Sandy Hook, Montauk Point, Block Island, and northward), and of 
American writers generally. 

Hippoglossus maximus ‘‘Gottsche, Wiegmann’s Archiv, ret 164.” 


Hippoglossus gigas Swainson, Nat. Hist. Class’n Anim., ii, 1839. 
Hippoglossus ponticus Bonaparte, Catalogo toed 1346, 47 (Black Sea, after 
Pallas). 


Hippoglossus americanus Gill, Proc, Acad. Nat. Sci. Phila., 1864, 220. 


Habitat.—All northern seas, southward in deep water to France, 
Sandy Hook, and San Francisco. 

The halibut, the largest and most widely distributed of all the 
Pleuronectida, is too well known to require discussion here. 


Genus IV.—LYOPSETTA. 


Lyopsetta Jordan and Goss, Cat. Fish. N. A., 1885, 135 (exilis). 

Typr: Hippoglossoides exilis Jordan & Gilbert. 

This genus contains but a single species, a small, soft-bodied flounder, 
of the waters of the North Pacific. In its technical characters Lyop- 
setta is very close to Hippoglossoides, of which it might well be regarded 
a subgenus. The introduction of the name Lyopsetta is to be regretted 
from its close resemblance to Liopsetta, a word of similar sound, but 
very different meaning. At the time of the introduction of Lyopsetta, 
Liopsetta was regarded as an obsolete synonym. 


ANALYSIS OF SPECIES OF LYOPSETTA. 


a. Body rather slender, the flesh soft; mouth rather small, the maxillary 2g in head ; 
teeth small, slender, close-set, nearly uniform. Eyes very large, 34 in head, 
separated by a sharp, scaly ridge. Scales rather large, thin, deciduous, weakly 
ctenoid; pectorals small, the right pectoral nearly 2in head. Gill-rakers short, 


slender, x+-9. Head, 4; depth, 34; D. 78, A. 62, Lat. 1.,71. Vertebra 11-4+-34=—" 


45. Pale brown, with dake points ; bronze spots Seer present; fins dusky ; 
dorsal, anal, and ventrals edged with yellow.........................EXILIS, 4. 


4. LYOPSETTA EXILIS. 


Hippoglossoides exilis Jordan & Gilbert, Proc. U. S. Nat. Mus., 1880, 154 (off San 
Francisco). Jordan & Gilbert, Proc. U. 8S. Nat. Mus., 1880, 454 (Puget 
Sound, San Francisco, Monterey Bay). Jordan and Gilbert, Proc. U. 8. Nat. 
Mus., 1881, 67 (San Francisco, Point ae es, Seattle, Puget Sound). Jordan 
& Gilbert. Syn. Fish. N. A., 1882, 827 


[15] FLOUNDERS AND SOLES. 239 


Habitat.—North Pacific, in rather deep water. San Francisco to Pu- 
get Sound, and probably northward. 
~ This small flounder is brought in in large quantities by the sweep- 
nets off San Francisco. It is of little value as a food-fish. 


Genus V.—EOPSETTA. 


Bopsetta Jordan & Goss, Cat. Fish. N. A., 1885, 135 (jordant). 

Type: Hippoglossoides jordani Lockington. 

This genus contains but a single species, a large flounder which is 
abundant on the coast of California. It is very close to the genus 
Hippoglossoides, and its separation as a distinct genus is perhaps hardly 
justified. 


ANALYSIS OF SPECIES OF EOPSETTA. 


a. Body broadly ovate; maxillary 2} in head; teeth in two series above, the inner 
series much smaller, the outer canine-like in front, gill membranes somewhat 
united; gill-rakers strong, x + 15; eyes large, 34 in head, separated by a narrow, 
blunt, scaly ridge; scales small, firm, strongly ciliated, smooth on blind side; 
anal spine strong; head 34; depth24. D. 94, A. 72, Lat.1. 96. Vertebrie 11 + 32 
=A, Color, olive-brown, nearly uniform... .......---.---..-.-4-~--JORDANI, 5. 


5. HOPSETTA JORDANI. 


(THE ‘‘CALIFORNIA SOLE. ”) 


Hippoglossoides jordani Lockington, Proc. U.S. Nat. Mus., 1879, 73 (San Francisco). 
Lockington, Rep. Com. Fisheries, California, 1878-79, 40 (San Francisco, 
Farallone Islands). Lockington, Scientific Press Supplement, April, 1879, 120. 
Jordan & Gilbert, Proc. U.S. Nat. Mus., 1880, 454 (Puget Sound, San Francisco, 
Monterey Bay). Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881, 67 (Mon- 
terey, Puget Sound, San Francisco). Jordan & Gilbert, Syn. Fish. N. A., 
1882, p. 826. Jordan, Nat. Hist. Aquat. Anim., 1884, 187. 

Habitat.—Coast of California, Puget Sound to Monterey. 

This is ove of the commonest flat-fishes of the California coast, be- 
ing found in abundance in shallow water from Monterey northward, 
It is a good food-fish, and large numbers are dried each year by the 
Chinese. 


Genus VI.—HIPPOGLOSSOIDES. 


Hippoglossoides Gottsche, Wiegmann’s Archiv, 1835, 164 (‘‘ limanda” = platessoides). 
Drepanopsetta Gill, Cat. Fish. East Coast N. Am., 1861, 50 (platessoides). 
Pomatopsetta Gill, Proc. Ac. Nat. Sci. Phila., 1864, 217 (‘‘ dentata ”= platessoides). 


TYPE: Pleuronectes platessoides Fabricius. 

This genus, as here restricted, contains two closely related species, 
the one of the North Pacific, the other of the North Atlantic. Both are 
essentially Arctic species, inhabiting shallow waters in the regions 
where they are, most abundant. 
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ANALYSIS OF SPECIES OF HIPPOGLOSSOIDES. 


a. Teeth small, unequal,the anterior largest; gill-rakers short, X-+-10 in number; max- 
illary 23 in head; eye 5} in head; interorbital space with an obtuse, prominent 
ridge, with usually about six series of scales; head, 3%; depth, 24; D. 88 (80 to 
93); A. 70 (64 to 75) ; Lat. 1. 90; vertebrae 13-+-32=45; color nearly plain brown. 

PLATESSOIDES, 6. 

aa. Teeth small, subequal; gill-rakers slender, X-+16; maxillary 24} in head; eye 
large, 4 in head ; interorbital space a narrow, knife-like ridge with usually a single 
series of scales; head, 3}; depth, 24; D. 80 (77 to 84); A. 61 (59 to 64) ; Lat. 1. 100; 
color brown, sometimes mottled with darker................-.---- ELASSODON, 7. 


6. HIPPOGLOSSOIDES PLATESSOIDES. 


(THE Sanpd DAB.) 


[Plate IV.] 


Pleuronectes linguatula Miiller, Zool. Dan. Prodromus, 45, 1776 (not of Linneus). 

Pleuronectes platessoides Fabricius, Fauna Groenlandica, 1780, 164 (Greenland), and of 
numerous copyists. 

Citharus platessoides Reinhardt, Kongl. Dansk. Vid. Selsk, 116, 1838. 

Drepanopsetia platessoides Gill, Cat. Fish. East Coast N. Am., 1861, 50 (name only). 

Hippoglossoides platessoides Gill, Proc. Acad. Nat. Sci. Phila., 1864, p. 217. Collett, 
Norske Nord-Havs. Exped., 1880, 144 (Norway to Spitzbergen). Goode, Proc. 
U.S. Nat. Mus., 1880, 471. Jordan and Gilbert, Syn. Fish. N. A., 1882, 826. 
Stearns, Proc. U. 8. Nat. Mus., 1883, 125 (Labrador). Goode, Nat. Hist. 
Aquatic Anim., 1884, 197, pl. 55 (Wood’s Holl and northward), and of recent 
American writers generally. 


Pleuronectes limandoides Bloch, Ausl. Fische, iii., 24 tab. 186, 1787 (Europe), and of 


various copyists. 

Hippoglossoides limandoides Giinther, Cat. Fish., iv, 405, 1862. Day, Fishes Great 
Britain and Ireland, vol. ii, p. 9, pl. xev. 

Hippoglossoides limanda Gottsche, Wiegm. Archiv, 1835, 168 (not Pl. limanda L.). 

Pleuronectes limandanus Parnell, Edinburgh New Phil. Journ., 1835, 210. 

Platessa dentata Storer, Fish. Mass., 143, 1839. (Boston and Provincetown; not Pl. 
dentatus Linnzeus.) DeKay, N. Y. Fauna, Fish, p. 298, 1842. Storer, Syn. 
Fish. N. A., 1846, p. 476. 

Hippoglossoides dentatus Giinther, Cat. Fish., iv., 406, 1862. Giinther, Voy. Challenger, 
Fishes, 1880, 3. (Station 49, south of Halifax.) 

Pomatopsetta dentata Gill, Proc. Acad. Nat. Sci. Phila., 1864, p. 217. 


Habitat.—North Atlantic, south to Cape Cod, and the coasts of Eng- 
land and Scandinavia. 

The identity of the American and European representatives of this 
species (platessoides and limandoides) is now conceded by all writers. A 
little difference is recognized between Arcticand subarctic examples, the 
former having a somewhat greater number of fin-rays. 

Thus, Greenland specimens, according to Collett, have D. 88, A. 69, 
specimens from Finmark have D. 92, A. 72; these representing the var. 
platessoides. Specimens from England (var. limandoides) have D. 80, 
A. 66, while those from intermediate localities present in general fin for- 
mul likewise intermediate, showing that no sharp division is possible. 

This is a rather common food-fish of the deeper waters northward, 
on both sides of the ocean. 
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7. HIPPOGLOSSOIDES ELASSODON. 
[Plate V.] 


Hippoglossoides elassodon Jordan and Gilbert, Proc. U.S. Nat. Mus., 1880, 278 (Seattle, 
Tacoma, Washington Territory). Jordan & Gilbert, Proc. U. S. Nat. 
Mus., 1880, 454 (Puget Sound) and elsewhere. Bean, Proc. U.S. Nat. 
Mus., 1881, 242 (Puget Sound, St. Panl, Humboldt Harbor, Shumagins, 
Tliulink, Unalashka, St. Michael’s). Jordan and Gilbert, Syn. Fish. N. A., 
p. 826, 1882. Bean, Proc. U. S. Nat. Mus., 1883, p. 20 (Unalashka). Jor- 
dan, Nat. Hist. Aquat. Anim., 1884, 188, pl. 52. 
Habitat.—North Pacific, south to Puget Sound. 
This is a rather abundant shore fish in Puget Sound, and it seems to 
be still more common northward, being, in Alaska, a food-fish of some 
importance. 


Genus VII.—PSETTICHTHYS. 


Psettichthys Girard, Proc. Ac. Nat. Sci. Phila., 1854, 140 (melanostictus), 

TYPE: Psettichthys melanostjctus Girard. 

This genus contains but a single species, found on the coast of Cali- 
fornia. Itis nearly related to Hippoglossoides, but possesses the peculiar 
accessory dorsal branch to the lateral line, characteristic of so many of 
the Pacific coast flounders. 


ANALYSIS OF SPECIES OF PSETTICHTHYS. 


a. Body elliptical; mouth rather small; maxillary 23 in head; teeth large, sharp, 
uniserial ; eyes very small, 5 in head, separated by a broad, flat, scaly interspace; 
’ gill-rakers slender, X + 14; scales very small, ctenoid, adherent; accessory lateral 
line long; first rays of dorsal exserted, the longest 3 in head; head 4; depth 24; 
D. 85, A. 60, Lat. 1. 112; vertebra 11+29=40; color dark grayish brown, every- 
Where finely speckled = with) darker {2o25522055. 2525-0 oe ane << MELANOSTICTUS, 8. 


8. PSETTICHTHYS MELANOSTICTUS. 

: [Plate VI.] 

Psettichthys melanostictus Girard, Proc. Acad. Nat. Sci. Phila., 1854, p. 140 (San Fran- 
cisco; Astoria, Oregon). Girard, U.S. Pacif. R. R. Exped., Fishes, p. 154, 1859. 
Giinther, Cat. Fish., iv, 420, 1862 (copied). Lockington, Rep. Com. Fisheries 
Cal. 1e78~79, p.40 (San Francisco; Farallone Islands). Lockington, Proc. 
U. S. Nat. Mus., 1879, p.76 (San Francisco). Jordan and Gilbert, Proc. U. 
S. Nat. Mus. 1880, p. 453 (Puget Sound, San Francisco, Monterey Bay). 
Jordan & Gilbert, Proc. U. 8S. Nat. Mus., 1881,p. 67 (Monterey; Puget Sound). 
Jordan, Nat. Hist. Aquatic Animals, 1884, 136, pl. 51 (Monterey to Wrangel, 
Alaska). 

Hippoglossoides melanostictus, Jordan and Gilbert, Syn. Fish. N. A., 1882, p. 828. 

Habitat.—Pacific coast of North America, from Alaska south to Mon- 
tery. 

This is one of the commoner flounders of the Pacific coast, being 
everywhere known by the name of “Sole.” It lives near the shore, and 
reaches a length of about twenty inches. 

In color this species is quite unlike the species of Hippoglossoides, 
buat in most other respects the two groups are closely allied. 

S, Mis, 90——-16 
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Genus V{II.—HIPPOGLOSSINA. 


Hippoglossina Steindachner, Ichth. Beitrage, v, 13, 1876 (macrops), 

Type: Hippoglossina macrops Steindachner. 

This genus is intermediate between Hippoglossoides and Paralichthys, 
agreeing with the former in the insertion of the dorsal and in genera: 
appearance, and with the latter in the direction of the lateral line. Two 
species, the one from Japan, the other from Patagonia, have been lately 
referred to Hippoglossina. A fourth species, apparently still unde- 
scribed, is in the museum at Cambridge, from Japan. Some of these 
species are dextral, and perhaps all of them are normally so, or perhaps, 
as in the case of Vystreurys liolepis, all are indifferently dextral or sin- 
istral. ; 

ANALYSIS OF AMERICAN SPECIES OF HIPPOGLOSSINA. 


a. (Eye very large, 3} in head; body elliptical; dorsal beginning over middle of eye ; 
pectoral of left side half head, much longer than maxillary, which is 2}in head and 
reaches middle of eye; interorbital space a narrow ridge; teeth very small, sharp, 
uniserial ; scalts of left side all strongly ctenoid, those of blind side ciliated only 
on posterior third of body ; head 23; depth 25 to 24, D. 66 or 67; A. 52; Lat. 1. 75 
to 80; no anal spine. Color, brownish, with obscure darker blotches; body sinis- 
tral (in the only specimen known) ] (Steindachner). .-----.----- s2,5ea MACROPS, 9. 

ad. [Eye small, 44 or more times in head; upper eye slightly before lower; snout 44 in 
head; interorbital space flat, with minute scales, half vertical diameter of eye; 
dorsal beginning above eye, of moderate height; mouth wide, maxillary extend- 
ing beyond middle of orbit; lateral line with a semicircular curve ; pectoral 2 in 
head; ventrals well ase sloned symmetrical. Grayish, minutely mottled with 
brown. Head 34; depth, 24; D. 72; A. 56.] (Giinther) ...-..-..---.- Microps, 10. 


9. HIPPOGLOSSINA MACROPS. 


Hippoglossina macrops Steindachner, Ichth. Beitr., v, 13, pl. iii, 1876 (Mazatlan). 
Habitat.—Pacific coast of, Mexico, Mazatlan. 
We know this species from the description and excellent figure pub- 
lished by Dr. Steindachner. 


10. HIPPOGLOSSINA MICROPS. 


Hippoglossina microps Giinther, Voyage, H. M. 8. Alert. Jan. 4, 1881 (Fotseout 
Habitat.—West coast of Patagonia. 
This specimen is known only from Giinther’s short @eserpran of a 
specimen four inches in length. 


Genus IX.—XYSTREURYS 


Xystreurys Jordan & Gilbert, Proc. U. S. Nat. Mus., 1880, 34 (liolepis). 

TyPE: Xystreurys liolepis Jordan & Gilbert. 

This genus is very close to Hippoglossina, differing chiefly in the sub- 
sessile caudal fin and the smooth scales. In its peculiar gill-rakers it 
agrees with those of a Japanese species of Hippoglossina examined by 
us. The typical species, like some other Pacific coast flounders, is al- 
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most indifferently dextral or sinistral. The lately-described Hippoglos- 
sina punctatissima Steindachner, from Japan, seems to belong to Xyst- 


reurys. 

ANALYSIS OF SPECIES OF XYSTREURYS. 

a. Body broadly elliptical; mouth small; maxillary reaching pupil, 2% in head ; eyes 
large, 44 in head, separated by a very narrow, blunt, scaly ridge; teeth small, con- 
ical, blunt, uniserial, those below subequal, those above larger in front. Gill- 
rakers very short, broad, weak, 2-+-7. Scales small, cycloid, with many accessory 
scales. Skin of shoulder girdle and gill arches with cup-shaped, tubercular scales. 
Dorsal inserted above pupil; no anal spine. Pectoral of eyed side faleate, varying 
much in length, usually much longer than head; anterior nostril of blind side with 
a short flap. Head 34, depth 12; D. 80; A. 62; Lat. 1.123; vertebra 12 4+ 25 = 37. 
Olive-brown, mottled with darker, sometimes with very distinct round black 
blotches or ocelli; pectoral of colored side barred...-...-.-.-...-....LIOLEPIs. 11. 


11. XYSTREURYS LIOLEPIS. 


Xystreurys liolepis Jordan and Gilbert, Proc. U. S. Nat. Mus., 1880, p. 34 (Santa 
Barbara). Jordan and Gilbert, Proc. U. 8S. Nat. Mus., 1880, p. 454 (Santa Barbara; 
San Pedro). Jordan and Gilbert, Proc. U. S. Nat. Mus., 1881, p. 66 (Santa Barbara). 

Paralichthys liolepis Jordan and Gilbert, Syn. Fish. N. A., p. 825, 1882. 

This species is rather common on the coast of California, from Point 

Concepcion southward. It is a very variable species, the coloration and 

the length of the pectoral fins having a wide range of variation. 


Genus X.—PARALICHTHYS. 


Paralichthys Girard, U.S. Pac. R. R. Sury., Fish., 1859, 146 (maculosus = californi- 
cus). 

Pseudorhombus Bleeker, Comptes Rendus, Acad. Sci. Amsterd., xiii, 1862, notice 
sur quelques genres de la famille des Pleuronectidex, 5 (polyspilos). 


Uropsetta Gill, Proc. Ac. Nat. Sci. Phila., 1862, 330 (californicus = maculosus). 
Chenopsetta Gill, Proc. Ac. Nat. Sci. Phila., 1864, 218 (ocelZaris = dentatus). 

TYPE: Pleuronectes maculosus Girard=Hippoglossus californicus 
Ayres. 

This genus, as now restricted, contains a considerable number of 
species, inhabiting both coasts of America and the eastern and south- 
ern coasts of Asia. As indicated by the reduced number of vertebra, 
the species range further southward than do those of the type of Hip- 
poglossoides. 

The name Pseudorhombus has been often used for this genus by Eu- 
ropean writers, but the preferable name of Paralichthys has clear priority. 


ANALYSIS OF SPECIES OF PARALICHTHYS. 


a. Gill-rakers in large number, about 9 + 20, as long as the eye and very slender ; 
body elongate, rather robust ; head small, 3% to 4} in length; maxil- 
lary about as long as pectoral and about half length of head; depth 
of body 24 to 23 in length; caudal peduncle very long; interorbital 
space flattish, its width less than vertical diameter of eye; scales 
moderate, somewhat ciliated, about 100 pores in the lateral line; arch 
of lateral line 3} in straight part; dorsal rays 67 to 71; anal rays 51 
to 57; vertebra 10+ 25=35; color grayish brown, uniform, or mot- 
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tled with blackish and pale, the head sometimes sprinkled with 


black dots; young brownish, with spots of light bluish. (Eyes and 

color normally sinistral, but reversed examples almost equally com- 

DN ssoseeSsccoceas se capone Saco das Schsds arose CALIFORNICUS, 12. 

aa. Gill-rakers in moderate number (6 + 13 to 5 -+- 16), rather long and slender. 
b. Dorsal rays 70 to 75; anal rays 54 to 60. 

c. Scales not very small, about 100 in the course of the lateral line ; head small, 44 
in length; depth, 2}; interorbital space rather broad and flattish, 3 

diameter of eye; eyes small, 53in head; gill-rakers rather short, 4 + 15, 

the longest about 3 eye; pectoral 14 in head; curve of lateral line 

high and short, 4 in straight part, its height 1% in its length; mouth 

moderate, the maxillary 24 in head; teeth rather few, the anterior 

canines large; color dark brown, more or less mottled and spotted with 

paler’ jo 22. se = ale See oe oa snes meriemie em elee = mee BRASILIENSIS, 13. 

cc. Scales very small, about 120 in the lateral line ; head 3} in length; depth, 24; 
eyes small, wide apart; gill-rakers X + 17; curve of lateral line nearly 

5 in straight part, barely twice as long as high; maxillary 2¢ in head ; 

color brownish-gray, thickly mottled with many larger and smaller 

spots, points and rings; side with three or four larger spots of irregu- 

lar form and ocellated with paler......---..-..-------ADSPERSUS, 14. 

bb. Dorsal rays, 85 to 93 in number; anal rays, 67 to 73; gill-rakers, 5+ 15 or 16 
in number, long and slender, the longest } length of eye; body ovate, 

the dépth about 24 in length; head about 33; caudal peduncle long; 

maxillary about half head, reaching past posterior margin of eye; 

mouth large, oblique, the gape curved; canines large, conical, wide- 

set ; interorbital area a rather flattish ridge, in the adult about equal 

to vertical diameter of eye, narrower in the young, forming a bony 

ridge; scales cycloid, each with numerous small, accessory scales ; 

lateral line with about 95 pores, its arch 4 times in straight part; color 

brownish olive, always with numerous paler and darker spots of vari- 

ous sizes and with obscure ocelli; vertebrze 11+-30=41..DENTATUS, 15, 

aaa. Gill-rakers few, shortish, wide set, the numbers 2+ 8 to 3+ 10. 
d. Body ovate, more or less compressed, and opaque ; the depth about 2¢ in 
length ; no distinct, definitely-placed ocelli ; scales cycloid. 

e. Dorsal rays in large number (85 to 9%, asin P. dentatus); analrays 65 to73 ; 
pores of the lateral line about 100; accessory scales few; gill-rakers 
2+ 10, lanceolate, dentate, wide-set, and much shorter than the eye; 
eyes small; interorbital space in adult broad, flattish, and scaly, as 
wide as length of eye; caudal peduncle rather long; depth about 24 
in length; head about 33; length of arch of lateral line nearly one- 
third that of straight part; color dusky olive, darker than in P. den- 
tatus, and with very few darker mottlings or spots. -LETHOSTIGMA, 16, 

ee. Dorsal rays in moderate number (70 to 80); anal rays 54 to 61. 

j. Scales very small, about 120 in the lateral line; depth of body about 
half length; head 32 in length; gill-rakers roughly toothed, 3 + 9 in 
number ; arch of lateral line 44 in straight portion; mouth very large, 
oblique, the broad maxillary more than half head, and reaching past 
eye; D.78, A. 59; coloration brownish, the body and fins spotted with 
Garren eee eee oe Sone Hoe Satie d Dae a Mesine cee SQUAMILENTUS, 17, 

ff. Scales moderate, 90 to 100 pores in fhe lateral line. 

g. Interorbital width about equal to length of eye; dorsal rays 75 to 81; 
analrays 59 to 61; gill-rakers 2 or 3-4-9 or 10; coloration grayish- 
brown, with numerous (more or less distinct) whitish blotches, which 
are rarely obsolete; vertebrae 10 + 27=37.......-----ALBIGUTTA, 18. 

gg. Interorbital width not half the length of the eye; dorsal rays 76; 
anal rays 60; form of P. albigutta; eye large (4% in head); maxillary 
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+ in head (as long as pectoral); teeth rather small; arch of lateral 
line a little longer than high, its length 5,/; in the straight part; gill- 
rakers 3+11, shorter and thicker than in P. brasiliensis, the longest 
about half eye; color brown, the body and fins irregularly blotched 
and with obscure ocelli; pectorals barred; eyes speckled. 

‘ PATAGONICUS, 19. 

dd. Body oblong, strongly compressed, semi- translucent; scales weakly cili- 
ated; about 93 pores in lateral line; curve of lateral line about 3% 
times in straight part; mouth large, oblique; maxillary narrow, its 
length 2} in head; interorbital area a very narrow, bony, scaleless 
ridge; head 3% to 4 in length; depth 2}; gill-rakers 2-+-8 in number, 
about half as long as eye; D. 77, A. 62; coloration light grayish, 
thickly mottled with darker; four large horizontally oblong, black 
ocelli, each surrounded by a pinkish area; one just behind middle of 
the body, below the dorsal; one opposite this, above anal; two similar 
smaller spots below last rays of dorsal and above last of anal; verte- 
bre ile s0— Albee see tigo es nes ees tee wt tea, stesicOBLONGUS, cu. 


12. PARALICHTHYS CALIFORNICUS. 
(BASTARD HALIRUT; MonTEREY HaLtBvt.) 


Pleuronectes maculosus Girard, Proc. Acad. Nat. Sci. Phila., 1854, 155 (young, San Diego). 

Paralichthys maculosus Girard, U. 8. Pacif. R. R. Exped., Fishes, p. 147, 1859 (not 
Rhombus maculosus Cuvier, alsoa species of Paralichthys). Giinther. Cat. Fish., 
iv, 431, 1862 (copied). Gill, Proc. Acad. Nat. Sci., Phila., 1864, p. 197. Lock- 
ington, Rep. Com. Fisheries, California, 1878-79, p. 41 (Monterey; Tomales 
Bay). Lockington, Proc. U. 8. Nat. Mus., 1879, p. 79 (San Francisco). Jor- 
dan and Gilbert, Proc. U. S. Nat. Mus., 1880, 454. (San Francisco, Monterey 
Bay, San Luis Obispo, Santa Barbara, San Pedro, San Diego.) Jordan and 
Gilbert, Proc. U. 8S. Nat. Mus., 1881, 66 (Tomales Bay; Monterey; San Diego). 
Jordan, Nat. His. Aquat. Anim., 1884, 182. 

Hippoglossus californicus Ayres, Proc. Cal. Acad. Nat. Sci., 1859, p. 29, and 1860, fig. 
10 (adult, San Francisco). h 

Pseudorhombus californicus Giinther, Cat. Fish., iv, 426, 1862 (copied). 

Uropsetta californica Gill, Proc. Acad. Nat. Sci. Phila., 1862, 330. Gill, Proc. Acad. 
Nat. Sci. Phila., 1864, 198. 

Paralichthys californicus Jordan and Gilbert, Syn. Fish. N. A. 1882, 821. 

Habitat.—Coast of California; Tomales Bay to San Diego.. 

This large flounderis one of the common food-fishes of the Pacific coast, 
where it takes the place occupied on the Atlantic side by Paralichthys 
dentatus. It reaches a length of three feet and a weight of sixty 
pounds. From its resemblance to the halibut, it usually goes by 
the name of bastard halibut. It is readily distinguished from the At- 
lantic members of the same genus by its fewer fin-rays and by its more 
numerous gill-rakers. ; 

The specific name californicus must be used for this fish, the earlier 
name, maculosus, being preoccupied in the genus Paralichthys. As was 
first shown by Mr. Lockington, the small fish, called Paralichthys macu- 
losus, is simply the young of the larger fish, then called Uropsetta cal- 
ifornica. Unlike other species of the genus, Paralichthys californicus 
_is almost as frequently dextral as sinistral. 
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13. PARALICHTHYS BRASILIENSIS. 


Hippoglossus brasiliensis Ranzani, Nov. Spec. Pisc., 10, tab. iii, 1840 (Brazil). 
Pseudorhombus brasiliensis Giinther, Fishes Centr. Amer, 473, 1869 (Brazil, Guatemala). 
Platessa orbignyana Valenciennes, D’Orbigny Voy. S. Amer. Mérid. Poiss., pt. Dy Died Gate 
1, 1847. 
Lthombus aramaca Castelnau, Anim. nouy. ou rares, Poiss., 78, pl. 40, f. 3 (not of Cu- 
vier). 
Pseudorhombus vorax Giinther, Cat. Fish. Brit. Mus., iv, 1862, 429 (‘‘ South America”). 
Habitat.—South America, said to range northward to Guatemala. 
This species is known to us from numerous specimens from Rio Janeiro 
and from Maldonado, in the Museum of Comparative Zoology. 
The locality “Guatemala” given by Giinther seems to be somewhat 
doubtful, and the species may not occur in West Indian waters at all. 


14. PARALICHTHYS ADSPERSUS. 


? Hippoglossus kingi Jenyns, Voyage Beagle, Fishes, 1842, 128, pl. 26. (Valparaiso: 


from a drawing only. ) : 
Pseudorhombus adspersus Steindachner, Ichthyol. Notizen,v, 1867,9, Plate II. (Chinchas 
Islands.) 


Paralichthys adspersus Jordan and Gilbert, Proc. U. S. Nat. Mus., 1882, p. 370. (Capo 
San Lucas.) Jordan and Gilbert, Bull. Fish. Com., 1882, pp. 108 and 111. 
(Mazatlan, Panama.) Jordan, Cat. Fish. N. A., 1885, 133. 


Habitat.—Pacific coast of tropical America. Cape San Lucas to Peru. 

Numerous specimens of this species were obtained by Professor Gil- 
bert at Mazatlan and Panama. As all these have been destroyed by 
fire, we have taken our description from Callao specimens in the Mu- 
seum of Comparative Zoology. The species is very close’ to P. brasili- 
ensis, differing chiefly in the smaller scales. This may prove identical 
with the remarkable H. kingi of Jenyns, in which case it must stand as 
Paralichthys kingi. 


15. PARALICHTHYS DENTATUS. 


(THE SUMMER FLOUNDER.) 


Pleuronectes dentaius Linneus, Syst. Nat., 1, 458, 1766, and of numerous copyists. 
Mitchill, Trans. Lit. & Phil. Soc. N. Y., p. 390, 1815 (New York). 

Platessa dentata Storer, Hist. Fish. Mass., p. 143, 1839. 

Pseudorhombus dentatus Goode and Bean, Proc. U. 8. Nat. Mus., 1879, 123. 

Paralichthys dentatus Goode, Nat. Hist. Aquat. Anim., 1884, 178. (Detailed account; 
includes P, lethostigma.) Jordan, Cat. Fish. N. A., 1885, 134. 

Pleuronectes melanogaster Mitchill, Trans. Lit. and Phil. Soc. N. Y., p. 390, 1815. 
(Doubled example.) 

Platessa ocellaris DeKay, N. Y. Fauna, Fishes, 1842, 300, Pl. 47, fig. 152. 

Pseudorhombus ocellaris Giinther, iv, 430, 1862 (copied). Jordan and Gilbert, Proc. 
U.S. Nat. Mus., 1878, 370 (Beaufort). 

Chuenopsetta ocellaris Gill, Proc. Ac. Nat. Sei., 1864, 218. 

Paralichthys ocellaris Jordan and Gilbert, Proc. U. S. Nat. Mus., 1882, p. 617 
(Charleston). 

Paralichthys ophryas Jordan and Gilbert, Syn. Fish N. A., p. 822, 1882 (Charleston). 


“a 
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Habitat.— Atlantic coast of United States from Cape Cod to Florida. 

This species is the common flounder of the coasts of the Northern 
States, its range apparently not extending much south of Charleston. 
Of the species found in that region it is the most important from a com- 
mercial point of view. It reaches a length of about 3 feet and a weight 
of about 15 pounds. 

It has been confounded by nearly all writers with the more southern 
species now called lethostigma, from which it is best distinguished by 
its much greater number of gill-rakers and by its mottled coloration. 
On account of this confusion it is impossible wholly to disentangle its 
synonymy from that of P. lethostigma. 

So far as the proper nomenclature of the two is concerned, this confu- 
sion makes little difference. There is no doubt that this is the original 
Pleuronectes dentatus of Linneus, as the original Linnzan type is still 
preserved in London. This has been examined by Dr. Bean and its 
identity with the present species fully established. 

It seems also certain that this is the Platessa ocellaris of DeKay, who 
properly distinguishes his ocellaris from his oblonga, the latter being P. 
lethostigma. ; 

A little doubt must be attached to the melanogaster of Mitchill, very 
scantily described from a doubled (black-bellied) example of this species 
or of P. lethostigma. As the former species is much more common about 
New York than the latter it is probable that Mitchill’s fish belonged to 
it. We have also received a doubled example from New York corre- 
sponding exactly to Mitchill’s description. We may therefore regard 
the name melanogaster as a synonym of dentatus. 

The differences in the gill-rakers of these species was first noticed by 
Jordan and Gilbert in 1883. These authors erroneously referred all 
these synonyms to the species with the few gill-rakers and described 
the present one as new under the name of Paralichthys ophryas. The 
discovery of the Linnean type of Pleuronectes dentatus has rendered a 
reconsideration of this matter necessary, and it is evident that to the 
“P. ophryas” belong also the prior names of dentatus, melanogaster, and 
ocellaris. 

The name Platessa orbignyana Valenciennes, applied to a South Amer- 
ican example and doubtfully referred by Dr. Giinther to his Pseudo- 
rhombus dentatus, belongs to Paralichthys brasiliensis. 


16. PARALICHTHYS LETHOSTIGMA. 
(THE SOUTHERN FLOUNDER) 


[Plate VII. ] 


Platessa oblonga DeKay, New York Fauna, Fishes, p. 299, pl. 48, fig. 156, 1842. (New 
York; not Pleuronectes oblongus Mitchill.) Storer, Syn. Fish. N. A., 1846, p. 477. 

Pseudorhombus oblongus Giinther, Cat. Fish., iv, 426, 1862 (copied). 

Pseudorhombus dentatus Goode, Proc. U. S. Nat. Mus., 1879, 110. (St. John’s River, 
St. Augustine.) Goode and Bean, Proc. U.S. Nat. Mus., 1879, 123 (Pensacola). 

Chenopsetta dentata Gill, Proc. Acad. Nat. Sci. Phil., 1864, 218. 
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Paralichthys dentatus Jordan and Gilbert, Proc. U. S. Nat. Mus., 1882, p. 302. (Gal- 
veston, New Orleans, Pensacola.) Jordan and Gilbert, Proc. U. 8. Nat. 
Mus., 1882, p.617. (Charleston.) Bean, Cat. Col. Fish, U. S. Nat. Mus., 1883, 
p. 45 (Galveston). 

Paralichthys dentatus Jordan and Gilbert, Synopsis Fish. N. A., 1882, 822. 

Paralichthys lethostigma Jordan and Gilbert, Proc. U. 8S. Nat. Mus., 1884, 237 (Jackson- 
ville, Florida). 


Habitat.—South Atlantic and Gulf coast of United States, north to 


New York. 


This species is the common large flounder of the South Atlantic and * 


Gulf coasts of the United States, ranging as far north as New York. 
It very closely resembles Paralichthys dentatus, with which it has been 
repeatedly confounded. It is, however, sharply distinguished by the 
character of the gill-rakers. It is also always darker in color, and al- 
most uniform, while the dentatus is usually profusely spotted. Its only 
tenable name is the very recent one of Paralichthys lethostigma. 


17. PARALICHTHYS SQUAMILENTUS. 


Paralichthys squamilentus Jordan and Gilbert, Proc. U.S. Nat. Mus., 1882, p. 303 (Pen- 
sacola). Jordan and Gilbert, Syn. Fish. N. A., p. 823, 1882 (Pensacola, Charles- 
ton). Bean, Cat. Coll. Fish, U.S. Nat. Mus., 1883, p. 45 (Pensacola). 


Habitat.—South Atlantic and Gulf coasts of United States. 

This species is very close to Paralichthys albigutta, from which it dif- 
fers chiefly in the small scales. It seems to be rather rare. Besides 
the original types from Pensacola another referred to the same species 
is in the National Museum from Charleston. 


18. PARALICHTHYS ALBIGUTTA. 


Pseudorhombus dentatus Jordan & Gilbert, Proc. U.S. Nat. Mus., 1878, 370 (Beaufort). 
Paralichthys albigutta Jordan and Gilbert, Proc. U. S. Nat. Mus., 1882, p. 302 (Pensa- 
cola; Beaufort). Jordan and Gilbert, Syn. Fish. N. A.,1882,p.823. Jordan 
and Swain, Proc. U. 8. Nat. Mus., 1884, p. 233 (Cedar Keys). 


Habitat.—South Atlantic and Gulf coast of the United States. 

This species is common on the South Atlantic and Gulf coasts. It 
has the few gill-rakers of Paralichthys lethostigma, the mottled coloration 
of Paralichthys dentatus, while from both it is distinguished by its smaller 
number of dorsal and anal rays. In the number of its vertebre it 
agrees with P. lethostigma. It seems to reach a smaller size than either 
of these species. 


19. PARALICHTHYS PATAGONICUS. 


Pseudorhombus dentatus Giinther, Cat. Fish. Brit. Mus., iv, 425, 1862 (Port Famine). 
Paralichthys patagonicus Jordan, sp. noy. (east coast of Patagonia). 

This species is extremely close to P. albigutta, from which it is sepa- 
rated only by characters of slight importance. The locality inhabited by 
it is, however, widely distant. The types of the species are in the Mu- 
seum of Comparative Zoology. There are three specimens, the largest 
about 8 inches long, No. 11399, from the east coast of Patagonia. 
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20. PARALICHTHYS OBLONGUS. 
(THE FouR-SPOTTED FLOUNDER.) 


[ Plate VIII. ] 


Plewronecies oblongus Mitchill, Trans. Lit. and Phil. Soc., 1, 391, 1815 (New York). 

Chenopsetta oblonga Gill, Proc. Acad. Nat. Sci. Phila., 1864, p. 218. 

Paralichthys oblongus Goode, Proc. U. S. Nat. Mus., 1880, p. 472 (Southern New 
England). Jordan and Gilbert, Syn. Fish. N. A., 1882, p. 824 (specimens 
from Wood’s Holl, Mass.). 

Platessa quadrocellata Storer, Proc. Boston Soc. Nat. Hist., 1847, p. 242. Storer, Hist. 
Fish. Mass., p. 397, pl. 31, fig. 3 (Provincetown). 


Habitat.—Coasts of New England and New York. 

This species is rather common on the coast of Cape Cod and the 
neighboring islands, but it has been rarely noticed elsewhere. The 
limits of its range are not yet definitely known. 

It is a very strongly marked species. Its translucency of coloration 
indicates that it lives in deeper water than the other species of the genus. 


Genus XI.—ANCYLOPSETTA. 


Ancylopsetta Gill, Proc. Acad. Nat. Sci. Phil., 1864, 224 (quadrocellata). 
Notosema Goode & Bean, Bull. Mus. Comp. Zool., XIX, 198, 1883 (dilecta). 


TYPE: Ancylopsetta quadrocellata Gill. 

This genus is also very close to Paralichthys, differing in the subses- 
sile caudal fin, the short gill-rakers, the rough scales, and in the pro- 
longation of the anterior rays of the dorsal fin. These characters are 
found in quadrocellata as well as in dilecta, the distinctions of the sup- 
posed genus, Notosema, being chiefly of degree. Besides the two spe- 
cies here mentioned, a third as yet undescribed, the types having been 
accidentally destroyed, was obtained by Professor Gilbert at Panama. 


ANALYSIS OF SPECIES OF ANCYLOPSETTA. 


a. Anterior (produced) rays of dorsal shorter than head; pectoral of eyed side about 
two-thirds length of head. Body oval, very deep. Depth of caudal peduncle half 
length of head; head 4 in length; depth, 1%. Gill-rakers very short, 2+6 or 7. 
Mouth small; maxillary reaching middle of eye, 24 to 22?.in head; teeth small, 
the canines scarcely differentiated ; eyes moderate, separated by a very narrow, 
sharp, scaly ridge; scales of both sides ctenoid; ventral of eyed side produced, 
about half as long as head; no anal spine; color dark olive, with four large ob- 
long ocellated blackish spots, the first above the arch of the lateral line, the three 
posterior forming an isosceles triangle, the hindmost being on the lateral line. D. 
70; A. 55; Lat. 1. 85—58 pores in straight part; vertebrae, 9-4 26 = 30. 

QUADROCELLATA, 21; 

aa. [Anterior (produced) rays of dorsal longer than the head, the longest half depth 
of body, pectoral of eyed side nearly as long as head; body elliptical; head 34 
in length, depth 2; gill-rakers subtriangular, moderately numerous ; mouth moder- 
ate, the maxillary 24 in head; teeth unequal, those in front much largest; eyes 
large, 3 in head, the interorbital space very narrow; scales highly ctenoid; ven- 
tral of eyed side produced, more than three times length of right ventral; color 
dark brown, speckled with darker, three large subcircular ocellated spots nearly as 
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large as eye, with white center, dark iris, narrow, dark margin, and a brown en- 
circling outline, these arranged in an isosceles triangle, the apex on the lateral 
line, the others before it and distant from the lateral line a distance equal to 
their own dmmeter. D.69, A.56, Lat.1, with 48 pores in straight part.] (Goode § 
RED CON) eayecee aciocceke es acisice oon citsiece Gasset hse waa eel e oem DILECTA, 22. 


21. ANCYLOPSETTA QUADROCELLATA. 


Ancylopsetia quadrocellata Gill, Proc. Acad. Nat. Sci. Phil., 1864, p. 224 (Pensacola). 
(Not Platessa quadrocellata Storer). 

Pseudorhombus quadrocellatus Jordan & Gilbert, Proc. U. 8. Nat. Mus., 1878, p. 370 
(Beaufort). ‘ 
Paralichthys ommatus Jordan & Gilbert, Proc. U.S. Nat. Mus., 1882, p. 616 (Charleston). 
Jordan & Gilbert, Syn. Fish. N. A., p. 824, 1882. Jordan & Swain, Proc. U. 

S. Nat. Mus., 1884, p. 234 (Cedar Keys). 

Habitat.—South Atlantic and Gulf coasts of the United States. 

This species is not rare along the South Atlantic and Gulf coasts of 
the United States. On referring the species to the genus Paralichthys 
it became necessary to change the specific name quadrocellatus, pre- 
occupied in the latter genus. We, however, now consider it best to 
retain Ancylopsetta as a group distinct from Paralichthys. 


22. ANCYLOPSETTA DILEHCTA. 


Notosema dilecta Goode & Bean, Bull. Mus. Comp. Zool., xix, 193, 1883 (Gulf Stream, 
off the coast of South Carolina). 
Ancylopsetta dilecta Jordan, Cat. Fish. N. A., 1885, 134. 
Paralichthys stigmatias Goode, Nat. Hist. Aquat. Anim., 1884, 182 (name only, by in- 
advertence for dilectus). 
Habitat.—Gulf Stream. 
This species is known from the original types obtained in the deep 
waters (75 fathoms) of the Gulf Stream, off the Carolina coast. 


Genus XII.—PHRYNORHOMBUS. 


Phrynorhombus Giinther, Catal. Fishes Brit. Mus., iv, 414, 1862 (wnimaculatus). 


TYPE: Rhombus unimaculatus Risso= Pleuronectes regius Bonnaterre. 

This genus is allied to Zeugopterus, from which it differs chiefly in the 
separation of the ventral and anal fins. It is, in our opinion, worthy 
of separation. But asingle species is known. The peculiar flannel-like 
character of the scales is similar to that of Monochirus hispidus. 


ANALYSIS OF SPECIES OF PHRYNORHOMBUS. 


a. First ray of dorsal produced in a filament, about one-third as long as head; first 
ray of pectoral sometimes filamentous ; scales small, each with about four long spin- 
ules ; eyes moderate, separated by a high, narrow scaly ridge; snout short, abruptly 
projecting ; gill-rakers short, about X + 10; month curved, the maxillary not quite 
half head. Depth, 2in length; head 34; D.78 to 79, A. 67, Lat. 1.70; vertebra 10-+-25 
=35; color, dark gray, with dusty marblings and black spots, one at the end of the 
curve of the lateral line; a reddish ocellus edged with black on middle of tail; fins 
much blotched 22 .\sace sea ce ne oe so nc ee Wale caniae ce aoe ee oe eee GUS aoas 
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23. PHRYNORHOMBUS REGIUS. 
(Tut Tor-KNor.) 


La Petite Limandelle, Duhamel, ‘‘ Traité sur la Pesche, iii, sect. 9, p. 270, pl. G, f. 5.” 

Pleuronectes regius, ‘‘la Calimande royale” Bonnaterre, Eneyclopédie Méthodique, 
1788 (after Duhamel). 

Pleuronectes calimanda Lacépede, Hist. Nat. Poiss., iv, 1803 (after Duhamel). 

Pleuronectes punctatus ‘‘ Fleming, Werner, Mem., ii, 241” (not of Bloch.) 

Rhombus unimaculatus Risso, Europe Méridionale, iii, 252, f. 35, 1826 (Nice). 

Phrynorhombus unimaculatus Giinther, iv, 414, 1862 (Dalmatia; Plymouth). 

Scophthalmus unimaculatus Steindachner, Ichth. Bericht., vi, 1868, 49 (Barcelona). 

Zeugopterus unimaculatus Day, Fish. Great Britain, ii, 17, pl. xcix (Belfast). 

Rhombus uniocellatus Nardo, Prodr. Ichth. Adriat., 135, 1827. 


Habitat.— Coasts of Southern Europe, north to England. 

This small flounder reaches a length of 5 or 6 inches. Our speci- 
mens are from Venice. We adopt the earliest name, regius, for this 
species, as it seems to belong to this fish without doubt. 


Genus XIII.—ZEUGOPTERUS. 


Zeugopterus Gottsche, Wiegmann’s Archiv, 1835, 178 (hirtus). 

Scophthalmus Bonaparte, Catologo Metodico dei Pesci Europei, 1846, _ (hirtus). 
(Not of Rafinesque.) 

Zeugopterus Steenstrup, Oefvers. Dansk. Vidensk. Selsk. Forhandl., 1865, 95-112. 


TYPE: Pleuronectes hirtus Abilgaard= Pleuronectes punctatus Bloch. 

This genus is distinguished from Pleuronectes both by the union ot 
the ventral and. anal fins, and by the perforation instead of emargina- 
tion of the septum of the gill-cavity. This latter character was first 
noticed by Professor Steenstrup, who used it to define his genus Zeu- 
gopterus, which is equivalent to Lepidorhombus, Zeugopterus, and Phryno- 
rhombus of the present paper. But one species is known, widely dif- 
fused in Northern Europe. 


ANALYSIS OF SPECIES OF ZEUGOPTERUS. 


a. Body ovate, covered with small but very rough shagreen-like scales; blind side 
smooth ; caudal peduncle very short, the last rays of dorsal and anal inserted on 
the left side of it almost meeting across the base of the caudal fin; none ef the dor- 
sal rays exserted ; lateral line indistinct; eyes large, separated by a very narrow, 
scaly ridge; snout very short; gill-rakers short, thickish; lips thick; maxillary 
half as long as head. Left ventral inserted at chin, fully confluent with anal; 
right ventral long. Brown, with round black spots, one behind the curve of the 
lateral line, and one behind this on the straight portion; one near upper edge of 
gill opening, and one above upper eye; an oblique band from lower eye to subop- 
ercle. Depth2 inlength; head3; D.93 to 99; A.70to 80. Vertebra 12+ 25 —37. 

PUNCTATUS, 24. 
24. ZEUGOPTERUS PUNCTATUS. 


(THE BLACK FLUKE.) 


Pleuronectes punctatus Bloch, Ausliindische Fische, iii, 31, tafel 189, 1787. Gmelin, 
Syst. Natura, p. 1235, 1788. Bloch & Schneider, Systema Ichth., 1801, p. 155 

ZLeugopterus punctatus Collett, Norges Fiske, 1875, 139. Day, Fishes Great Britain, 
voi. ii, p.18, plate 6. 
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Pleuronectes hirtus Abildgaard, Miiller, Zo61. Danica, 1788, III, 36, taf. 103. 
Rhombus hirtus Yarrell, Brit. Fish., ed. 2, ii, 334. Giinther, iv, 413, 1862, and of several 
authors. 
Pleuronectes kitt Bloch & Schneider, Systema Ichthyologiz, 1801, 162. 
Habitat.—Coasts of Northern Europe, south to France. 
The specimens of this species which we have examined are from the 
North Sea. 


Genus XIV.—LEPIDORHOMBUS. 
Lepidorhombus Giinther, Catal. Fishes, iv, 411, 1862 (megastoma). 


TYPE: Pleuronectes megastoma Donovan = Pleuronectes whiff-iagonis 
Walbaum. 


This genus contains one or two European species, related to Zeugop- 


terus, but in general appearance resembling the species of Arnoglossus. 
ANALYSIS OF SPECIES OF LEPIDORHOMBUS. 
a. Dorsal rays, 85 to 87; anal rays, 67 to 69; depth, 2} in length; head, 3}; interorb- 


ital space a very narrow scaly ridge; mouth very large, the maxillary 2} in head ; 
the anterior teeth hooked backwards, about 4 in head; eyes very large, the lower 


somewhat before the other; anterior rays of dorsal short, but considerably exserted ; 


scales small, very deciduous. Lat.]. about 100. Vertebra 11+-30=41. Color, yel- 


lowish brown, dorsal and anal with some dark blotches..---. WulFF-IAGONIS, 25. 
aa. Dorsal rays, 78 to 80; anal rays, 58 to 64; depth, 24 in length; otherwise essen- 
tially as in the recede g, of which it is pronadiy a variety .----- NOR Veen 26. 


25. LEPIDORHOMBUS WHIFF-IAGONIS. 
(THE Wuirr, Merry So.Le, or Salt FLUKE.) 


Passer Cornubiensis, ‘‘ Jago in Ray, Syn. Pisc., 163, f. 2,” 1713. 

Whiff Pennant, ‘‘ British Zoology, iii, 238, 1776.” 

Pleuronectes whiff-iagonis Walbaum, Artedi Piscium, iii, 120, 1792 (after Pennant). 

Pleuronectes megastoma Donovan, ‘ Brit. Fish., iii, pl. 41,1802,” and of many authors. 

Rhombus megastoma Giinther, iv, 411, and of numerous authors. 

Zeugopterus megastoma Collett, Norges Fiske, 138, 1875. 

Arnoglossus megastoma Day, British Fishes, iv, 21. 

Pleuronecies bosci Risso, Ichth. Nice, 1810, 319, pl. vii, f. 33 (Nice). 

Arnoglossus bosct Giinther, iv, 416. 

Pleuronectes pseudopolus ‘ Pennant, British Zool., iii, 324, pl. 411, ed. of 1812.” 

Rhombus cardina Cuvier, Régne Animal, ed. 2, 1828 (excl. syn. pars), based on the Whiff 
of Ray and la Petite Limandelle of Duhamel. 

Zeugopterus velivolans (Richardson) ‘‘ Yarrell, Brit. Fish., ed. 3, 1, 656,” 1859. 

Zeugopterus gottsche ‘‘ Winther, Ichth. Dan. Mar., 38.” 


Habitat.—Coasts of Europe, most abundant northward. 

This species is not uncommon in Northern Europe, where it is held 
in slight esteem as a food-fish, being thin, dry, and bony. It reaches a 
length of probably less than 2 feet. 

Its names, “ whiff,” ‘merry sole,” and “ sail-fluke,” are said to be de- 
rived from its habit of frequently swimming at the surface of the water 
“with its tail erected above the water, like a boat under sail.” 


hee) 
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Dr. Day has adopted Giglioli’s determination of the identity of this 
species with the Arnoglossus bosci. The descriptions of the latter spe- 
cies certainly agree closely with our specimen of Lepidorhombus. We 
have therefore placed bosci in the synonymy of Whiff-iagonis. Vinci- 
guerra apparently regards bosci as specifically distinct from the others, 
although he places both in the genus Arnoglossus. The appropriate _ 
specific name of megastoma has been usually taken for this species, but 
the unmusical name of whiffiagonis applied to it by Walbaum has ten 

. years’ priority. This name is given in honor of the “ Reverend George 
Jago, of Loo.” 
Our specimen is from the coast of France. 


26. LEPIDORHOMBUS NORVEGICUS. 


Pleuronectes cardina Fries, Vet. Akad. Handl., 1838, 181 (not of Cuvier). 
Rhombus norvegicus Giinther, Cat. Fish. Brit. Mus., iv, 1862, 139 (after Fries). Collett, 
Norges Fiske, 1875, 139. (Christiania; Bergen; Bodo.) 


Habitat.—South coast of Norway to the Arctic circle. 

This species is known to us from descriptions only. According to 
Professor Collett, “it is distributed, although in scanty numbers, from 
the south coasts up to the polar circle.” It would appear to be very 
close to the preceding species, differing somewhat in the numbers of 
the fin-rays. 


Genus X V.—CITHARUS. 


Pleuronectes Bonaparte, Catalogo Metodico dei Pesci Europei, 1846 (linguatula, the 
only Linnzan species mentioned). 

Citharus Bieeker, Comptes Rendus Acad. Sci. Amsterdam, xiii, Pleuronect., 6, 1862 
(linguatula). 


TyPE: Pleuronectes linguatula L. 
This well-marked genus, an ally of Lepidorhombus and of Arnoglossus 
contains but a single species—a. rather rare inhabitant of the Mediter- 


ranean. 
ANALYSIS OF THE SPECIES OF CITHARUS. 


a. Body elongate, with soft flesh and large caducous scales. Mouth very large, 
oblique ; the maxillary 2 in head; lower jaw projecting; some canine teeth, es- 
pecially in front of upper jaw ; two or three rather large teeth on vomer; eyes 
large, close together; left ventral on the abdominal ridge, a little in advance of 
right; its base scarcely lengthened; gill-rakers slender, of moderate length, X +9; 
no foramen in gill septum; dorsal beginning before the eye on right side; caudal 
pointed ; fins all high, but fragile; head, 33 in length; depth, 23; D. about 65; 
anal, 45; lat. 1., 37; color, grayish, translucent..............---- LINGUATULA, 27. 


27. CITHARUS LINGUATULA. 


Pleuronectes linguatula Linneus, Syst. Nat., ed. x, p. 270, 1758 (after Artedi), and of 
early authors. 

Citharus linguatula Giinther, Cat. Fish., iv, 418, 1862. Steindachner, Ichthyol. Berichte 
1865, Sechste Fortsetzung, p. 51 (Barcelona, Alicante, Cadiz), and of most re- 
cent authors. 
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Pleuronectes citharus Spinola, ‘‘ Ann. Mus., x, 166,” 1807. 

Pleuronectes macrolepidotus Delaroche, ‘‘ Ann. Mus., xiii, 853,”" 1809 (and of ether Euro- 
pean writers, probably not of Bloch). 

Solea limanda Rafinesque, Indice, 1810, 14 (after Linnzeus). 

Solea cithara Rafinesque, Indice, 1810, 52 (based on Citharus of Ronalelet). 


Pleuronectes solea var. pataracchia, ‘“ Naccari, Ichth. Adriat., 11.” 


Habitat.—Mediterranean Sea. 

This species is known to us from specimens in the Museum of Com- 
parative Zoology, from Cette (Theodore Lyman), and from Cadiz (Dr. 
Steindachner). Jt does not seem to be very common anywhere. 

. 


Genus X VI.—PLEURONECTES. 


Pleuronectes Artedi, Genera Piscium, 1738 (includes all flounders). 
Rhombus Klein, Pisce. Missus, IV, 34, 1740 (rhombus ; pre-Linnean). 


Pleuronectes (Artedi) Linneus, Syst. Nat., ed. x, 1758, 271 (includes all flounders 
then known). 


Rhombus (Klein) Walbaum, Artedi Piscium, 1792 (rhombus ; non-binomial). 

Bothus Rafinesque, Caratteri di Aleuni Nuovi Generi, etc., 1810, 23 (rumola=rhom- 
bus), ete. 

Scophthalmus Rafinesque, Indice di Ittiologia Siciliana, 1810,53 (rhombus; maximus). 

Rhombus Cuvier, Regne Animal, 1817, and of most writers (not of Lacépéde) (first 
subdivision of Pleuronectes). 

Pleuronectes Fleming, British Animals, 1828, 196 (first restriction of Pleuronectes, in 
which the name Pleuronectes is retained ; maximus). 

Psetta Swainson, Nat. Hist. Classif. Anim., ii, 302, 1839 (maximus) (not. Psettus 
Cuvier). 

Pleuronectes DeKay, New York Fauna, Fishes, 1842, 301 (maximus). 

Psetta Bonaparte, Catologo Metodico de1 Pesci Europei, 1846, 49 (rhombus ; maximus). 

Passer Valenciennes, Voyage de la Venus, 1855,.341 (substitute: for Rhombus, preoc- 
cupied; type “le turbot;” not Passer Brisson, a genus of birds). 

Lophopsetta Gill, Proc. Ac. Nat. Sci. Phila., 1862, 216 (maculatus). 

Bothus Jordan & Gilbert, Synopsis Fish. N. A., 1882, 815, and in Proc. U.S. Nat. Mus. 
1882, 577 (rhombus). 


Psetta Jordan & Gilbert, Proc. U.S. Nat. Mus. 1882, 577 (maximus), 


TypPE: Pleuronectes maximus Linneus. 

We here include in the genus Pleuronectes three species, the Turbot, 
the Brill, and the “ Window-Pane.” The Turbot and the Window- 
Pane are both evidently very closely related to the Brill, although in 
size and appearance they are quite unlike each other. The Turbot 
differs strikingly from the other two in a single character, the reduced 
or rudimentary condition of the scales. This character, however, shows 
a considerable range of variation in the same species, some turbots 
being distinctly scaly and others wholly naked, and it is apparently a 
character which the species has acquired comparatively recently. We 
have therefore regarded it as of subgeneric value only. We, however, 
place the two scaly species in a distinct subgenus, Bothus, and in the 
view of a genus taken by many recent authors, Bothus and Pleuronectes 
should be regarded as sufficiently distinct. If the non-binomial names 
of Klein, as reprinted or revived by Walbaum in 1792, be admitted, 
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Rhombus would take the place of Bothus as the name of this subgenus. 
Our reasons for considering the Turbot as the type of the genus Pleu- 
ronectes may be briefly stated : 

In the earliest restriction of the Linnzan genus, Pleuronectes, in which 
the latter name is retained for one of the subdivisions, the Turbot has 
been retained as the type. We therefore find ourselves compelled to 
transfer the name Pleuronectes from the small-mouthed flounders to the 
present group. 

The genus Pleuronectes, as it appears in the tenth edition of the Sys- 
tema Nature, is intended to contain all flat-fshes, 18 of which are 
characterized and named. 

Omitting foreign species, the following table shows the European 
species included by Linneus, and the generic names which have since 
his time been specially based on each of these species : 


LAIN DUOMIOERW ses ccoeceboosecop cosa ganecd OB=oo00 cease JoNEEC Hippoglossus Cuvier, 1817. 
WyNOSlOSSUS)! = 22a cee: So asis ents cee aces cases sca cine Glyptocephalus Gottsche, 1836. 
Platessa.-.Platessa Cuvier, 1317; Plewronectes Swainson, 1839; Plewronectes Bleeker, 1862. 
ESS eas © Bee bacaad banc eassoDosedce SSpeSdon bhasbnosEs bosone Flesus Moreau, 1871. 
Mima ame aera soe os cai a] cisiseiset eeiaae foe tisose Saames secs Limanda Gottsche, 1835. 
SOIEO) CHU Gen SEB Re tec OREO CEE OCOOGE ODAC Be HEH OSEH AaB Sse nese Saree Solea Quensel, 1806. 
Linguatula............-.----. Pleuronectes Bonaparte, 1846; Citharus Bleeker, 1862; 
Bothus Rafinesque, 1810; Scophthalmus Rafinesque, 1810. 

ihomlbugiass sa: hace 51. Rhombus Cuvier, 1817 (preoccupied). 
IMasaiMmuUs set oA. eh aa §shn gels oe Pleuronectes Fleming, 1828; Psetta Swainson, 1839 , 
Passer Valencieunes, 1855 (preoccupied). 
ASS CL e mae se (eo, Salo elses = Sao cy spfa alesse omeiesihoae (An abnormal specimen of Flesus.) 


The first subdivision of the genus Pleuronectes, after the removal of 
the soles, seems to have been that of Cuvier. Cuvier subdivides the 
group into three subgenera, Hippoglossus, Rhombus, and Platessa, re- 
taining the name Picuronectes for the group as a whole, but for none of 
his subdivisions. 

Fleming, next after him, makes use of these subdivisions, but reject- 
ing the name of Rhombus, he distinctly adopts the generic name Pleu- 
ronectes for the ‘‘Turbot” group. His generaare, therefore, Pleuronectes 
the “Turbot,” Solea the “Sole,” Platessa the “Fluke,” and Hippoglossus 
the “Halibut.” Pleuronectes maximus, the ‘Common Turbot,” is evi- 
dently intended as the type of Pleuronectes, as understood by him. This 
is, So far as we have ascertained, the first restriction of the name Pleu- 
ronectes, to any group of flounders, and if it be sothe name Pleuronectes 
must go with tbe Turbot and its relatives. In that case it would take 
the place of the preoccupied name Rhombus, and of the prior but al- 
most forgotten name of Bothus, uniess we see fit to place the Turbot 
and the Brill in different genera, in which case Bothus should be used 
for the Brill. 

The next restriction seems to be that of Swainson, in 1839, who indi- 
cates Pl. platessa as the type of Pleuronectes. 

Next is the restriction made by DeKay, 1842, who again makes the Tur- 
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bot the type of Pleuronectes by adopting the then nearly obsolete name ot 
Pleuronectes in place ot Rhombus. In1846 Bonaparte retained the name 
Pleuronectes for a group composed of Citharus, Arnoglossus, &c. The 
only Linnean species mentioned by him, linguatula, may be regarded 
as his type. 

In 1862 Bleeker, and following him Giinther and nearly all modern 
authors, have regarded Pleuronectes platessa as the type of Plewronectes. 

The reason for this view lies apparently in the fact that Artedi before 
Linnzeus had mentioned the species later called platessa first in his list 
of species of Pleuronectes. This reason is now regarded as an insuffi- 
cient one, andthe name Pleuronectes must retain the signification given 
it by the first author, who has properly restricted it. We must there- 
fore follow Fleming* in regarding Pleuronectes maximus as the proper 
“Syve of Pleuronectes. 


ANALYSIS OF THE SPECIES OF PLEURONECTES. 


a. Scales wanting or rudimentary, the blind side nearly or quite naked; eyed side 
covered with scattered bony tubercles or warts. Vertebre, 31. '(Plewronectes.) 

4, Body broadly ovate, thick, and opaque, the depth about 14 in the length ; head 3 
in length, its tubercles much smaller than those on the body; interorbital 
space flattish, about as wide as eye; anal spine inconspicuous; nune of the 
dorsal rays exserted; gill-rakers rather strong, not as long as eye, about 5-+13 

in number ; lower pharyngeals small, narrow,each with aband of small pointed 

teeth. D, 62 to 69; A, 45 to 50; vertebre 124+19=31. Color, grayish or 


brownish, usually sprinkled with small dark spots..-....... ---- MAXIMUS, 23. 
aay SCI IOL zo) EWlnaoeede Beason Season Depo cneeee oobeco deeree var. maximus, 28, (a). 
x. Scales rudimentary...--.---- DE ashe coeeoP Sadr cesoedcscdcc var. meoticus, 28, (b). 


aa. Scales cycloid, imbricate, well developed on both sides of the body; no bony 
tubercles. Vertebre 36. (Dothus.) 

c. Anterior rays of dorsal little exserted, the longest about 4 in head; body ellip- 
tical ovate, nearly opaque ; scales very small; blind side well scaled; no bony 
tubercles; interobital space flattish, nearly as wide as eye; gill-rakers mod- 
erate, 4+12 in number; lower pharyngeals small, narrow, each with a band 
of pointed teeth. Head 3inlength; depth1. D.72 to 83; A. 53 to 61;Lat. 
1. about 130. Vertebra 12+-24—36. Grayish brown, with darker spots and 
mottlings.--.-.----+-----------= BREE RCE ARS Soar dear ena. - RHOMBUS, 29. 


cc. Anterior rays of dorsal much exserted, free for more than half their length, 
their length nearly half head; body broadly ovate, subtranslucent; interor- 
bital space flattish; gill-rakers long and slender, about 8+22; blind side of 
body well scaled ; no bony tubercles ; head 3}; depth 13. D. 65; A. 52; Lat. 
1. about 120. Vertebra 11-+-25=36. Color light olive grayish, everywhere on 
the left side closely spotted with paler and with blackish, the dark spots of 
Vial OUSHSIZOS oe fee erel ecto fellas atanleseic es aer eine eee MACULATUS, 30, 


*Fleming’s definition is as follows: 

‘“‘Gen. XLVI. PLEURONECTES, TURBOT.—Mouth entire; teeth numerous, slender: 
lateral line curved. Eyes on the left side.” Tbe species mentioned by him are: 

P. maximus—Common Turbot. 

P. rhombus—Brill. 

P. megastoma—W hift. 

P. punctatus—Top-knot. 

P. arnoglossus—Scald-tish. 
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28. PLEURONECTES MAXIMUS. 
(THE TURBOT. ) 


[Plates IX and X. ] 


a. Var. maximus. 


Rhombus aculeatus Rondelet, De Piscibus, and of early pre-Linnzan writers. 

Pleuronectes maximus Linneus, Syst. Nat., ed. x, 271, 1758, and ed. xii, 459 (and of 
early writers generally). 

Scophthalmus maximus Rafinesque, Indice, 14. 

TIthombus maximus Giinther, iv, 407, 1862. Steindachner, Ichthyol. Berichte, vi, 1868, 
48 (Lisbon, Vigo, Trieste, Constantinople, Odessa, Cadiz). Day, Fishes Great 
Britain and Ireland, vol. ii, p. 11, plate xevi. 

Psetta maxima Swainson, Nat. Hist. Fish., ii, 302, 1839. 

Pleuronectes cyclops ‘‘ Donovan, British Fishes, iv, pl. 90,” 1801. 

Pleuronectes tuberculatus Shaw, Gen’l Zool., iv, 312, 1803. 

Rhombus aculeatus Gottsche, Wiegm. Archiv, 1835, 172. 


b. Var. meoticus. 


Pleuronectes meoticus Pallas, Zoogr. Ross. As., iii, 419, 1811. 
Rhombus meoticus Giinther, iv, 409, 1862 (Erzeroum). 

Rhombus stellosus Bennett, ‘‘ Proc. Zool. Soc., 1835, 92” (Erzeroum). 
Rhombus torosus Rathke, Fauna der Krym., 349, 1837 (Crimea). 
Rhombus rhombitis Rathke, Fauna der Krym., 351, 1837 (Crimea). 


Habitat.—All coasts of Europe except the extreme north. Variety 
meoticus in the Black Sea and extending into the Mediterranean. 

This species is the famous turbot of Europe, a broad, thick flounder, 
reaching a large size, its surface nearly scaleless and covered with rough 
warts. Inspite of numerous statements to the contrary, the turbot has 
never been found in American waters. The fish so called by the Bahama 
and Key West fishermen, and which they often maintain is the turbot 
of Europe, is a trigger-fish, Balistes carolinensis Gmelin. 

The turbot is an excellent food-fish, generally common on the coasts 
of Europe, and everywhere highly prized. It is the most valuable of 
the European flounders. 

According to Dr. Steindachner, there is a complete gradation be- 
tween the ordinary turbot in which the scales are obsolete and concealed, 
and the scaly turbot (var. maoticus), which is more or less completely 
scaly, at least on the left side. Seindachner observes (Ichth. Berichte, 
ii, 48, 1868) : 

“Completely scaled on the sides of the body and the head (in part 
also on the blind side) is a very large individual from Lisbon and two 
smaller ones from Vigo, and from the Baltic Sea; for the greater part 
scaly onfour examples from Trieste ; only here and there on two examples 
from Odessa and Constantinople, and finally naked on numerous ex- 
amples from Trieste, Cadiz, and the German Ocean.” 

The turbot reaches a weight of 40 to 50 pounds or more. 

Khombus torosus Rathke, described from the Crimea, is apparently a 
local variety of Pl. maximus, having the warts on the body elliptical 

S. Mis. 90——17 


vi - 
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and the blind side wholly smooth, which is said not to be the case in var. 
auceoticus. Rhombus rhombitis is much the same, but sparsely covered 
with conoid warts. 

We find also references to Rhombus hybridus Malm (Goteborg, Mus. 
Arsskr., ili, 1881, 24). We lave not seen the original description. 


29. PLEURONECTES RHOMBUS. 
(THE BRILL.) 


Lhombus levis Rondelet, De Piscibus, and of many early non-binomial writers. 

Pleuronectes rhombus Linnzus, Systema Nature, ed. x, 271, 1758 (after Artedi), and of 
early writers generally. 

Scophthalmus rhombus Rafinesque, Indice di Ittiologia Siciliana, 1810, 53. 

Psetta rhombus Bonaparte, Pesce. Europ., 49. 

Pleuronectes cristatus Lichtenstein, in Bloch & Schneider, Syst. Ichth., 1801, 153 (Eu- 
ropean Ocean). 

Bothus rumolo Ratinesque, Caratteri di Aleuni Nuovi Generi, &c., 1810, 23 (Sicily). 

Rhombus vulgaris Cuvier, Regne Animal, 1817 (and of various authors). 

Pleuronectes lioderma Nardo, Ichth. Adriat. No. 132 (Venice). 

Tthombus barbatus Risso, Eur. Merid., iii, 251, 1826 (Nice). 

Rhombus levis Gottsche, Wiegm. Archiv, 1835, 175. Giinther, iv, 410, 1862. Stein- 
dachner, Ichthyol. Berichte, vi, 1868, 48 (Bilbao, Corunna, Vigo, Lisbon, Ca- 
diz, Malaga). Day, Fishes Great Britain, ii, 14, pl. xevii, and of most recent 
authors. 

Pleuronectes passcr Gronow, Syst.ed. Gray, 1854, 90. 

thombus linnei Malm, Bohuslins Fauna, 513 (Sweden). 


Habitat.— All coasts of Europe, except the very extreme north. 

The brill is a common food-fish of Europe, especially southwards. It 
is less esteemed than the turbot and reaches a very mnch smaller size. 
It rarely exceeds 8 or 10 pounds in weight. 


30. PLEURONECTES MACULATUS. 
(THE WINDOW-PANE.) 


Pleuronectes maculatus Mitchill, Rept. in Part. Fish. N. Y., 1814, 9 (New York). De 
Kay, New York Fauna, Fishes, p. 301, tab. 47, fig. 151, 1842. Storer, Syn. 
Fish. N. A., 1846, p. 479. Storer, Hist. Fish. Nat. Mass., 1867, 204 (Prov- 
incetown, Holmes’ Hole). 

Lophopsetta maculata Gill, Proc. Acad. Nat. Sci. Philad., 1862, 216, and 1864, p. 220. 
Jordan & Gilbert, Proc. U.S. Nat. Mus., 1878, p. 371 (Beaufort). 

Bothus maculatus Jordan & Gilbert, Syn. Fish. N. A., 1882, p. 815. 

Pleuronectes aquosus Mitchill, Trans. Lit. and Phil. Soc., 1, 389, pl. 2, fig. 3, 1815 (New 


York). 
Rhombus aquosus Cuvier, Regne Animal. Giinther, Cat. Fish., iv, 411, 1862 (New 
York). 


Habitat.—Atlantic coast of United States, from Cape Cod to South 
Carolina. oh 

This small flounder much resembles the Kuropean Brill, butis smaller, 
thinner, and more translucent in body. Its weight rarely exceeds a 
pound or two, and its value as a food-fish is but slight; nevertheless, it 
is a near ally of the Kuropean Turbot, and in its technical character it 
very closely agrees with the latter species. 
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Genus XVIT.—ARNOGLOSSOUS. 


Arnoglossus Bleeker, Comptes Rendus Acad. Sci. Amsterd., xiii, 1862, 6 (Arnoglossus 
laterna). 


TypPE: Pleuronectes arnoglossus Bloch & Schueider= Pleuronectes la- 
terna Walbaum. 

This genus is composed of several species of small translucent floun- 
ders, found in the Mediterranean and the Kast Indies. They much re- 
semble the species of Citharichthys, which they represent inthe Old World 
fauna, the arch of the lateral line in Arnoglossus constituting the chiet 
difference. The characters of the different European species have not 
been well set forth by authors, and possibly all the nominal species are 
reducible to two or three. 

We find also in the Zoological Record a reference to Arnoglossus 
soleiformis Malm, Goteborg. Mus., Arsskr., iii,1881, 24. We have not 
seen the original description of the fish briefiy noticed in this paper, 
and know nothing of the species thus named. We have also provis- 
ionally placed in Arnoglossus two American species which we have not 
seen. These have been referred by their describers to other genera, 
Hemirhombus and @itharichthys ; but as both have uniserial teeth and 
an arched lateral line, they would belong technically to Arnoglossus 
rather than to either of these groups. But the one (fimbriatus) differs 
from Arnoglossus in the small scales and tubercular gill-rakers, while 
the other has small, firm, strongly ctenoid scales, nothing being said of 
its gill-rakers. Possibly the two should constitute one or two additional 
genera between Arnoglossus and Azevia; but we do not wish to attempt 
to define these groups without having seen any of their species. 

Bleeker has questioned the propriety of distinguishing Arnoglossus 
from Platophrys, as the broad interorbital characteristic of Platophrys is 
subject to much variation. As the two genera differ also in various 
other respects of form, dentition, squamation, &ec., we think it best to 
keep them separate. 


ANALYSIS OF SPECIES OF ARNOGLOSSUS. 


a. Mouth small, the maxillary reaching front of pupil, its length about 3 in head; 
scales rather large, thin, and caducous, weakly ctenoid ; 40 to 60 in the lat- 
eral line; gill-rakers slender. (Arnoglossus.) 

b. [Dorsal fin with four anterior rays produced. D. 95, A.77,at. 1.60. Maxillary 
34 in head; interorbital space a very narrow, sharp pee: Depth 23 in length. 
Coloruniform! crayishs|) (Guintiier eo. 22s 225s crinne Ses as LOPHOTES, 31. 

bb. Dorsal fin with its second ray much produced, nearly as long as head; body 
rather deep, the depth 2} in length; maxillary about reaching front of pu- 
pil, 3 in head; eye large, 4 in head; interorbital space not very narrow, with 
a median groove; D. 80 to 90 (83 in specimens examined), A. 60 to 67 (63 in 
our specimens) ; lat. 1. about 55. Curve of lateral line 3} in straight part; 
gill-rakers slender and weak, X-+-6. Vertebrae 10-+-28=38. Color dark brown, 
with darker markings; fins spotted .......,-.---.--......, GROHMANNI, 32, 
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aa. Mouth larger, the maxillary reaching middle of eye, its length 24 to 2% in head; ~ 
none of the dorsal rays much produced; body more elongate, the depth 23 in 
length. Dorsal rays 86 to 90; anal rays 67 to 70; Lat. 1. about 50. 
ce. [Maxillary nearly 3 in head; ohne grayish, dotted with brown. ] 
CONSPERSUS, 33. 
ce. Maxillary 24 in head; eye large, 4 in head, the interorbital space very nar- 
now, without median groove; curve of lateral line 32 in straight part; gill- 
rakers slender and weak, about X-+-7 in number; vertebrae 10-+28=38; color 
nearly uniform translucent grayish....-.--------------------- LATERNA, 34, 
aaa. Mouth very large, the maxillary about half length of head; scales small, 65 to 
70 in the lateral line; species of uncertain position. 

d. [Scales cycloid ; mouth very large, the maxillary half length of head; teeth 
uniserial, those in front of jaws larger, those below largest; some of the teeth 
depressible; eye 5 in head, the interorbital ridge low, about one-fourth width 
of eye; gill-rakers tubercular, X+-9; anterior nostril with a filament one-third 
length of snout; first ray of dorsal longer than second; lateral line with a 
slight arch, its length 3} in the straight portion, none of the dorsal rays pro- 
duced ; head 34; depth nearly 2; D.80; A. 60; Lat.1. 70; color grayish-brown; 
the dorsal and anal fins each with two roundish dark blotches on their pos- 
terior half, each larger than the eye ; a similar dark blotch on base of caudal; 
pectoral with a dark band at base, its outer half marked with a dark blotch, 
which is reticulated and mottled with lighter; the intervening part of the fin 
pearly white, with dark specks on the rays] (Goode §: Bean). . - FIMBRIATUS, 35. 

dd. [Scales strongly ctenoid, firmly fixed; lateral line with the ‘‘curved portion 
bold and sharply defined”; eye large, 3} in head, about eight times the di- 
ameter of the interorbital space, which is very narrow and scaleless; maxil- 
lary nearly half length of head; dorsal fin beginning on the blind side, before 
the eyes; pectoral about as long as head; caudal fin subsessile; ventral of 
eyed side enlarged in the male, its Dee 34 in body, about three times length 
of right ventral; head 4; depth 24; D. 93; A. 73; Lat. 1. 66 (20-+-46); color 
light brownish-gray; a cane blotch as lone as eye on anterier rays of anal; 
another paler at end of curve of lateral line; a few obscure dusky blotches 
elsewhere on body] (Goode § Bean)...---------- ---+--+------ VENTRALIS, 36. 


31. ARNOGLOSSUS LOPHOTES. 


? Bothus imperialis Rafinesque, Caratteri, 1810, 23 (Palermo). 
Arnoglossus lophotes Giinther, iv, 417, 1862 (European, probably British). 

Habitat—Mediterranean Sea. 

We do not know the species called Arnoglossus lophotes. In fact only 
the original types, dried skins from unknown locality, seem to be known 
as yet. Among the Mediterranean fishes, this one approaches most 
nearly to the description given by Rafinesque of his Bothus imperialis. 
The name imperialis should therefore perhaps be adopted in place of 
lophotes. According to Doderlein, the “ Tappa or Linguata Impiriali” of 
the Sicilian fishermen is Arnoglossus bosci. This, according to Day, 
would be Lepidorhombus whiff-iagonis, but Rafinesque’s description 
cannot well be applied to the latter species. The following is a trans- 
lation of Rafinesque’s description : 

“ Bothus imperialis.—Aimost three times longer than broad, dorsal 
fin beginning before the eyes; lateral line arched at the base ; left side 
smooth olive, clouded with dusky; right side white; tail even. It is 
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called Tappa Impiriali or Linguata Impiriali. St is still better than the 
Linguata to eat. It is rarely taken, because it lives on the sandy or 
muddy bottoms of the sea, where it creeps under the sand or the mud. 
It is very distinct from the preceding (B. tappa) being larger; it has the 
following numbers of fin-rays, that is, dorsal nearly 100; anal nearly 
80; ventrals 8; pectorals 12; caudal 15.” 

According to Day, Proc. Zool. Soc. Lond., 1882, 748, pl. 53, as 
quoted in the Zoological Record for 1882, this Arnoglossus lophotes is 
identical with Arnoglossus grohmanni. If so the latter species may have 
been the original Arnoglossus imperialis. 


32. ARNOGLOSSUS GROHMANNI. 


?? Bothus imperialis Rafinesque, Caratteri di alcuni nuovi generi e specie, 1810, 23 
(Palermo). 

Pleuronectes grohmanni Bonaparte, Fauna Ttal., Pesci, 1837. 

Arnoglossus grohmanni Giinther, Cat. Fish., iv, 417, 1862. (Mediterranean.) Steindach- 
ner, Ichthyol. Bericht. Akad. Wissen. Wien, 1868, Sechste Fortzetzung, 
p. 50. (Barcelona, Cadiz, Malaga.) 


This small flounder seems to be rather common in the Mediterranean. 
It reaches a larger size than A. laterna, and it is less transparent than 
the latter. The numerous specimens examined by us were collected by 
Dr. Jordan at Venice. 


33. ARNOGLOSSUS CONSPERSUS. 


Arnoglossus conspersus Canestrini, ‘Archiv Zool., i, 10, tav. 1, f. 2, 1861.” Giinther, iv, 
416 (copied). Steindachner, Ichthyol. Bericht. Akad. Wissen. Wien, 
1868, Sechste Fortzetzung, p. 50 (Malaga). Vinciguerra, Risultate Ittiol. 
del Violante, 1883, 104 (Genoa). 


Habitat.—Mediterranean Sea. 

We have not seen this species, and regard it as distinct from Arno- 
glossus laterna, chiefly becauseit is so considered by Dr. Steindachner. 
Dr. Vinciguerra gives a comparison of the two species, thinking them 
very doubtfully distinct, but without reaching a positive conclusion. 


34. ARNOGLOSSUS LATERNA. 
(THE SCALD-FISH. ) 


Arnoglossus (Perpeire) Rondelet, De Piscibus, xi, c. 14, 324, 1554. 

Pleuronectes laterna Walbaum, Artedi Piscium, 204, 1792 (after Rondelet). 

Arnoglossus laterna Giinther, Cat. Fish., iv, 415, 1862. (Cannes, Broxham, Plymouth.) 
Steindachner, Ichthyol. Bericht. Akad. Wissen. Wien, 1868, Sechste Fori- 
setzung, p.50. (Barcelona, Alicante, Malaga.) Day, Brit. Fishes, vol. ii, 
p. 22, plate xcix, fig. 2. 

Pleuronectes arnoglossus Bloch and Schneider, 1801, p. 157. 

Pleuronectes diaphanus Shaw, Gen’! Zool., iv, 309, 1803. 

Pleuronectes casurus Pennant, ‘ Brit. Zool., 1812, iii, 325, pl. 53.” 

Pleuronectes leotardi Risso, Ichth. Nice, 318, 1810. 

? Bothus tappa Rafinesque, Caratteri, 1810, 23 (Palermo). 
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Solea arnoglossa Rafinesque, Indice, 1810, 52 (after Perpeire of Rondelet). 
Rhombus nudus Risso, Eur. Mérid., ili, 251, 1826. 
Pleuronectes pellucidus Nardo, Ichth. Adriat., 154, 1824. 

Habitat.—Coasts of Southern Europe, north to England. 

This small flounder reaches a length of about six inches. It is com- 
mon in the Mediterranean and as farnorth as the English coast. Our 
specimens were collected by Dr. Jordan in Venice. 


35. ARNOGLOSSUS (?) PFIMBRIATUS. 


Hemirhombus fimbriatus Goode & Bean, Proc. U. 8. Nat. Mus., 1885, 591. (Deep 
waters of the Gulf of Mexico.) 

Habitat.—Deep waters of the Gulf of Mexico. 

We know this species from the original description only. As the 
authors of the species say that ‘the teeth are uniserial in both jaws” 
we are unable to see why they have placed it in Hemirhombus. So 
far as the description goes it agrees better with Arnoglossus, in which 
genus we have provisionally placed it. But the gill-rakers in jimbria- 
tus are said to be tubercular, as in Azevia, while those of Arnoglossus are 
slender. The proper position of the species is therefore uncertain. 


36. ARNOGLOSSUS (?) VENTRALIS. 


Citharichthys ventralis Goode & Bean, Proc. U. S. Nat. Mus., 1885, 592. (Deep waters 
of Gulf of Mexico. ) 


Habitat.—Deep waters of Gulf of Mexico. 

We know this species from the original description only. It is cer- 
tainly not a Citharichthys. Among the known genera it seems to come 
nearest Arnoglossus or to Lepidorhombus, but the latter genus has a ped- 
unculate caudal and teeth on the romer, while the former has ecycloid 
or scarcely ctenoid deciduous scales. 


Genus XVIIL—PLATOPHRYS. 


Solea Rafinesque, Indice di Ittiologia Siciliana, 1810, 52 (rhomboide) (not of Quensel, 
1806). 

Platophrys Swainson, Nat. Hist. Class’n Fishes, ii, 1839, 302 (ocellatus). 

Peloria Cocco, Intorno ad Aleuni Pesci del mar di Messina, Giorn. del Gabin., 1844, 
pp. 21-30, Lettere di Messina (heckeli, a larval form of P. podas) (not Pe- 
lorus of Montfort, 1808). 

? Coccolus* (Bonaparte) Cocco, 1. ¢. (annectens: larval form—probably of P. podas, 
with the right eye in transitu to the left side). 

Bothus Bonaparte, Catologo Metodico, 1846, 49 (podas) (not of Rafinesque). 

Rhomboidichthys Bleeker, Act. Soc. Sci. Indo-Nederl. Manad. & Makassar, 67 (myri- 
aster), 1857~’8. 

Platophrys Bleeker, Comptes Rendus Acad. Sci. Amsterd., 1862, xiii Pleuron, 5 (ocel- 
latus). 


* « Parvus mole et pleuronectiformis, medius inter Pleuronectidas et Bibroniinos 
hic piscis videtur! Attamen dum illi oculos unilaterales habeant, iste vero bilater- 
ales; in hoe novo genere oculi, alter a latere, altere in vertice vix ad appositum 
latus convenus positi sunt.” (Bonaparte: quoted by Facciola, Su di Alcuni Rari 
Pleuronettidi. ) 
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TYPE: Rhombus oceliatus Agassiz. 

This well-marked genus is widely diffused im the warm seas. The 
sexual differences are greater than usual among flounders, and the dif- 
ferent sexes have often been taken for different species. As a rule, in 
the males the pectoral fin of the left side is much prolonged, the inter- 
orbital area is much widened and very concave, and there are some 
tubercles about the snout and lower eye. The young fishes, as is usually 
the case, resemble the adult females. This genus has been generally 
called Rhomboidichthys, but the appropriate name, Platophrys, is earlier, 
as Bleeker bas already noticed. 

Lately Dr. Emery has shown that the larval flounder, known as Peloria 
heckelt, is in all probability the young of Plewronectes podas. 

The generic name Coccolus, based on forms slightly more mature than 
. those called Peloria, probably belongs here also. 

We have seen no larval forms so young as those which have been 
described as Peloria heckeli. We have, however, examined small trans- 
parent flounders, one with the eyes quite symmetrical, taken in the Gulf 
Stream, and another with the eyes on the left side, taken at Key West. 
Both these may be larvee of Platophrys ocellatus. The figures published 
by Emery seem to make it almost certain that the corresponding Kuro- 
pean forms belong to P. podas, although some doubt as to this is ex- 
pressed by Facciola. 

The species of Platophrys are widely distributed through the warm 
seas, no tropical waters being wholly without them. The group called 
Engyprosopon seems to be worthy of generic distinction from Platophrys, 
as its scales are large and rough ctenoid. All the known species of 
Engyprosopon are Asiatic. 

All the species of Platophrys are extremely closely related and can 
be distinguished with difficulty. On the other hand the variations due 
to differences of age and sex are greater than in any other of our 
genera. 

A species apparently belonging to Platophrys has been scantily de- 
scribed by Schneider (Systema Ichthyologia, 1801, 156) under the name 
of Pleuronectes surinamensis. His types were small, smooth individu- 
als (““exampla satis parva et glabra”), with the fins scaly, the mouth 
small, the lateral line arched in front, and the dorsal rays 96, the anal 
rays 55. These may be the young of any of the West Indian species, 
possibly of P. lunatus or ocellatus. 

The following analysis of the species of Platophrys will doubtless be 
found tobe very unsatisfactory. There are certainly three species (podas, 
maculifer, and lunatus) which are known to be distinct in their adult 
state. The young forms of maculifer and lunatus are not well known, 
nor is it known how they differ from ocellatus, spinosus, and other species 
which presumably reach a smaller size. Only a thorough study of the 
species, in all stages of development, in their native waters can give us 
the characters by which the species c&n be really discriminated. 
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a. Anal rays—at least anteriorly—each with a spinule at base (these are formed by 
a slight widening of the tip of the interhzmal spines, each being cov- 
ered by a little rough scale); front of dorsal with similar projections. 

b. Color brownish, more or less marked with spots of light blue and brownish, 
which are usually edged with darker, these usually arranged in rings ; 
a large black blotch on the lateral line; mouth small, the maxillary 4 
in head; interorbital width ranging with age and sex from 24 to 44 in 
head; snout short, scarcely forming a re-entrant angle at its base; an 
angle opposite upper eye; depth 14 in length, D. 85 to 91, A. 70. 
Popas, 37. 
bb. Color brown, covered with pale rounded spots; fins dotted with brown; a faint 
dark spot at first third of lateral line; snout with horny points; 
mouth small, the maxillary reaching front of eye. Eyes very wide 
apart, 22 in head ; the interorbital space 1 in head; pectoral fin short; 
curve of lateral line 5 in straight part. Depth 13 in length. D. about 
74; anal about 57. Scales about 80. (Described from specimens 4} 
inches long, which have been partly dried before being placed in al- 
CONOD) Rese Sein Sein Do rosie cee specie see eee erase SPINOSUS, 38. 
aa, Anal rays without spinules at their base. 
ec. Anterior profile of head convex before the interorbital area, the very short 
snout scarcely forming a re-entrant angle at its base; form elliptic- 
ovate, the outlines more regular than in Pl. lunatus. 
d. Dorsal rays 85 to 95. 

e. Seales not very small, about 75 pores in the lateral line. (No blue mark- 

ings, at least in young specimens. ) 
f. Mouth small, the maxillary 3 in head; no spines about the snout; eye 
34 in length; interorbital width 3 in head (in types); pectoral short; 
curve of lateral line 6 times in straight part; color dark brown, with 
numerous stellate white spots, the most distinct of them with darker 
edgings; these generally scattered over the body, but some of them 
on sides of body are gathered together in little rings. (Perhaps 
these spots are blue rather than white in life.) Fins mottled with dark 
brown, the pectoral finely barred. Head 4 inlength; depth14; D.89, A. 
65, scales 75. Specimens examined, 34 inches long..CONSTELLATUS, 39. 
Jf. Mouth smaller, the maxillary 33 in head; eye 3} in head ; interorbital 
space 22; teeth small, biserial above; arch of lateral line 2 in head. 
Head 4 in length; depth 14. D. 85 to 90. A. 64 to 67. Lat. 1. 72 to 78. 
Color light grayish, tinged with reddish, with small-round spots of 
darker gray, and with lighter rings inclosing spacesof the ground color ; 
vertical fins, similarly colored, with a small black spot at base of each 
9th or 10th ray; two black spots on lateral line; some other black 
spots on body and on caudal fin. Vertebre, 37-....---- OcELLATUS, 40, 
ce. Seales smaller, 90 to 95 pores in the lateral line. Mouth small, oblique, 
the maxillary 3? in head; teeth in both jaws in two irregular series; 
arch of lateral line 22? in head. Head 4; depth 13. D.90 to 95. A. 
70. Lat. 1. 90 to 95, Color of adult reddish gray, the body every- 
where covered with rings formed of round, sky-blue spots, which are 
not confluent and are not edged with black; besides these, very few 
detached spots or other blue markings; head with similar blue spots, 
but no rings; area inclosed in the blue rings not different from the 
ground color; caudal with blue spots, other fins with none; dorsal 
and anal mottled; a large, diffuse, dusky spot at front of straight part 
of lateral line, one bettgr defined on middle of lateral line; a faint 
one farther back; pectorals grayish, with dark bars.... MACULIFER, 41. 
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dd, Dorsal rays, 105; anal rays, 80; pectoral short; interorbital space 24 in head ; 
depth 13 in length; scales 91; body deep; color (specimen 4? inches 
long) grayish, much spotted and mottled with whitish; no blue (in 
VORMG Gani) pose eeos doceon dyeerecdbesn sane oneenooe ELLIPTICUS, 42. 

ce. Anterior profile of head strongly concave before interorbital area, the project- 
ing snout leaving a marked re-entrant angle above it. 

g. Mouth not very small; the maxillary 3 in head; head 33 in length; depth 
2; D.95; A. 70; lat. 1.90. Teeth small, in an irregular double series in 
each jaw; color dark olive, with many rings, curved spots, and small 
round dots of sky-blue edged with darker on body, these largest near 
middle of sides, where some are as large as the eye; three obscure dark 
blotches on straight part of lateral line; head and vertical fins with 
sharply defined blue spots, which are mostly round; spots on opercles, 
larger and curved; pectorals with dark bars; vertebrae 94+-30= 39. 

LUNATUS, 43. 

gg. Mouthsmall; the maxillary 34in head; head 3}; depth 1%; D.&6 to 88; 
A. 62 to 67; lat. 1. 80; teeth very small, biserial above; color highly 
varigated with different shades of gray, the pale blotches rounded, very 
irregular in size and position; no blue spots; no black spots along 
lateral line; a large whitish cloud between the eyes. 

LEOPARDINUS, 44. 


37. PLATOPHRYS PODAS. 


Rhomboides Rondelet, De Piscibus, 1554. 

Pleuronectes podas Delaroche, ‘‘ Ann. Mus., xiii, 354, tab. 24, fig. 14, 1809.” 

Rhomboidichthys podas Giinther, Cat. Fish., iv, 432, 1862. (Sicily.) Vinciguerra, Ri- 
sultati Ittiologici del Violante, 1883, 106. Emery, Contribuzioni all’ Ittiologi, 
405. (Interesting discussion of larval forms. ) 

Bothus podas Steindachner, Ichthyol. Bericht., 1868, Sechste Fortsetzung, p. 51. (Bar- 
celona, Cadiz, Gibraltar, Santa Cruz de Teneriffe.) 

Solea rhomboide Rafinesque, Indice, 1810, 52 (after Rondelet). 

Bothus rhomboides Bonaparte, Catologo Metodico, 1836, 49. 

Pleuronecies argus Risso, Ichth. Nice, 1810, 317 (not of Gmelin). 

Pleuronecies mancus Risso, Ichth. Nice, 1810, 317 (not of Broussonet, whose species 

; was from the Pacific Ocean = Platophys mancus). 

Rhomboidichthys mancus Giinther, iv, 432, and of many Huropean writers. 

Rhombus diaphanus Rafinesque, 1814 (larval form). Ricchiardi, ‘‘Soc. Toscana Sci. 
Nat., 1881.” 

Rhombus candidissimus Risso, Europe Méridionale, iii, 253, 1826 (larval form). 

Rhombus gesneri Risso, Europe Mérid., 1826, iii, 254. 

Rhombus heterophthalmus Bennett, “ Proc. Comm. Zool. Soc., 1831, 147.” 

Rhombus madeirensis Lowe, ‘‘ Proc. Zool. Soc., 1833, 143.” (Madeira. ) 

Peloria heckeli Cocco, ‘‘ Aleuni Pesci del mar di Messina,” 1844, 20 (larval form). 

? Coccolus annectens (Bonaparte) Cocco, 1. ¢. (larva). 

Rhombus serratus Valenciennes, ‘‘Webb & Berthelot, Iles Canar. Poiss., 82, pl. 18, 
fig. 1,” 1835~50. 

Pleuronectes cuspidatus ‘Machado, Catalogo, 26” (fide Steindachner). 

Habiiat—Mediterranean fauna. 

This species is not rare in the Mediterranean and adjacent islands. ~ 
The specimens examined by us are from Genoa and Fayal. The two 
species mentioned by numerous authors under the names of podas and 
mancus have been shown by Dr. Steindachner to be the two sexes of 


the same fish, while Dr. Emery has shown that the translucent fish, 
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Peloria heckeli = Rhombus candidissimus = RKhombus diaphanus, is the 
larva of the same form, as is probably also the Coccolus annectens of Bo- 
naparte. 


38. PLATOPHRYS SPINOSUS. 


Rhomboidichthys spinosus Poey, Synopsis, p. 409, 1868. Poey, Enum. Pis, Cub., p. 139, 
1875. 

Habitat.—West Indian fauna. 

The original description of this species is a very scanty one. In all 
respects, unless it be the color, it agrees with the European Pl. podas. 

We have found two small specimens sent by Professor Poey to the 
Museum of Comparative Zoology, which may be the types of this spe- 
cies. They are 44 inches long, and have been partly dried in the sun. 
A result of this has been to increase the prominence of the interhemal 
spines. Whether these be the original types or not, the species is an 
extremely doubtful one. The eyes are farther apart in these specimens 
than in any of P. ocellata which we have examined. They agree in this 
respect with Agassiz’s figure of Rhombus ocellatus. 


39. PLATOPHRYS CONSTELLATUS. 


Platophrys consiellatus Jordan, sp. nov. 

Habitat.—Galapagos Archipelago. 

This species is described from three specimens, the largest 34 inches 
long, numbered 11146 on the register of the Museum of Comparative 
Zoology. They are from James Island, in the Galapagos. The species 
is closely related to P. ocellatus and others, but in color, at least, it is 
different, and its habitat is remote. 


40. PLATOPHRYS OCELLATUS. 


Rhombus ocellatus Agassiz, Spix Pise. Brasil., 1829. 

Platophrys ocellatus Swainson, Nat. Hist. Class’n Fishes, ii, 1839. (Name only.) 

Rhomboidichthys ocellatus Giinther, Cat. Fish. Brit. Mus., 1862,iv. (Bahia, Cuba.) 
Poey, Synopsis, 1868, 408. (Havana. ) 

Rhombus bahianus Castelnau, Anim. nouv. rares Amérique du Sud, 1855. (Bahia.) 

Platophrys nebularis Jordan & Gilbert, Proc. U. S. Nat. Mus., 1884, 31, 143. (Key 
West.) 

Habitat.—Tropical America; sandy shores from Long Island to Rio 
Janeiro. 

We know this species from the numerous small specimens taken by 
Dr. Jordan at Key West, which have been described as Platophrys neb- 
ularis. A specimen similar to these has been taken by Dr. Bean on the 
south coast of Long Island. 

This seems to be the same as the Cuban species called Rhomboidichthys 
ocellatus by Poey, and some of the specimens sent by Poey to the Mu- 
seum of Comparative Zoology are apparently identical with the types 
of nebularis. 

In the Museum of Comparative Zoology we have compared speci- 
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mens of the real Platophrys ocellatus (No. 11423, Rio Janeiro, Agassiz), 
with a representative specimen of P. nebularis (No. 26147, from the Tor- 
tugas, Florida), and are unable to find any differences. 

We adopt, therefore, the name Platophrys ocellatus for all, and regard 
it as one of the widely-distributed flounders, like Etropus crossotus and 
Citharichthys spilopterus. 


41. PLATOPHRYS MACULIFER. 


-? Plewronectes maculiferus Poey, Mem., ii, p. 316, 1860. (Cienfuegos. ) 


? Rhomboidichthys maculiferus Poey, Synopsis, p. 408, 1863. Poey, Enum. Pis.Cub., p. 
139, 1875. 

Platophrys ellipticus Jordan, Proc. U. S. Nat. Mus., 1886, 51 (Havana) (not of Poey ?). 
We identify specimens taken by Dr. Jordan at Havana and by him 

described as Platophrys ellipticus, with this species simply because we 

cannot place them anywhere else. Inthe Museum of Comparative Zool- 

ogy are other specimens similar to these, sent to Cambridge by Poey. 
In several respects these species agree fairly with Poey’s ellipticus, 

but that species is said to have 104 dorsal rays. 


42. PLATOPHRYS ELLIPTICUS. 


? Pleuronectes ellipticus Poey, Memorias, ii, 315, 1860. (Cuba.) 
? Rhomboidichthys ellipticus Giinther, iv, 434, 1862 (copied). Poey, Synopsis,408, 1868. 
Poey, Enumeratio, 139, 1875. 

Habitat.—West Indian fauna. 

Poevy describes his Pl. ellipticus as having 104 dorsal rays. In none 
of our other species does the number of these rays reach 100. Among 
the specimens sent by Poey to the museum at Cambridge is one, 43 
inches long, which has 105 dorsal rays. We have therefore assumed 
that the species to which this specimen belongs is the real ellipticus, and 
that the one heretofore called ellipticus is Poey’s maculifer. Both these 
assumptions are open to considerable doubt. 


43. PLATOPHRYS LUNATUS. 


Solea lunata et punctata (THE SOLE) Catesby, Nat. Hist. Carolina, tab. 27, 1725 (Baha- 
mas). 

Pleuronectes lunatus Linn., Syst. Nat., ed. x, 269, 1758 (based on Catesby), and of the 
various copyists. 

Rhomboidichthys lunatus Giinther, Cat. Fish., vol. iv, p. 433 (Jamaica). Poey, Synop- 
sis, p. 408, 1868. 

Rhomboidichthys lunulatus Poey, Enum. Pis. Cub., p. 138, 1875. 

Platophrys lunatus Jordan, Proc. U. S. Nat. Mus., 1886, 51 (Havana). 

Pleuronectes argus Bloch, Ichthyol., tab. 48, 1783. 

? Pleuronectes surinamensis Bloch & Schneider, Syst. Ichth., 1801, 156 (Surinam); and of 
copyists. 


Habitat.—West Indian fauna. 

This handsome and curiously colored species is not rare in the waters 
of the West Indies. The specimens examined by us are from Cuba, 
Sombrero, St. Thomas, and other localities in the West Indies. The 
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original figure of this species published by Catesby is a very good one 
and leaves no room for doubt as to the species intended. The figure of 
Bloch, called Pleuronectes argus, is also fairiy accurate, and can refer 
to no other species. 

This species reaches a length of some 18 inches, and is the largest in 
size of the American species of Platophrys. We have never seen any 
young examples which certainly belong to it, and till its development is 
traced some of the species known from small examples only must be 
doubiful. 


44. PLATOPHRYS LEOPARDINUS. 


Rhomboidichthys leopardinus Giinther, Cat. Fish., iv, 1862, 434 (locality unknown). 
Platophrys leopardinus Jordan, Proc. U. S. Nat. Mus., 1884, p. 260 (Guaymas). 


Habitat.—Guf of California. 

This species is known only from the orignal type from unknown lo- 
cality, and from a single specimen in the U. S. National BLS taken 
by Mr. H. F. Emeric, at Guaymas. 


Genus XIX.—SYACIUM. 


Syacium Ranzani, Novis Speciebus Piscium, Diss. Sec., 1840, 20 (micrurum). 

Hemirhombus Bleeker, Comptes Rendus nine) Sci. Aicienys xiii, Pleuron, 4 (1862), 
(guineénsis). 

Aramaca Jordan & Goss, Cat. Fish. N. A., 1885, 133 (petula). 


TYPE: Syacium micrurum Ranzani. 

This genus contains a considerable number of species, mostly Ameri- 
can and African, which form a transition from Platophrys to Citharich- 
thys. ‘They fall readily into two groups or subgenera, distinguished by 
the width of the interorbital space. As this width is dependent on age 
and as it is subject to various intergradations, the group Aramaca 
founded on it cannot be admitted as a distinct genus. 

The name Syacium, based especially on Syaciuwm micrurum, must take 
the place of Hemirhombus. 


ANALYSIS OF SPECIES OF SYACIUM. 


a, [Snout before upper orbit with three conspicuous spinous processes; maxillary 
reaching beyond eye, 24 in head; interorbital space scaly, concave, 2 in eye 
(in specimens of 34 inches); eye 24 in head; spines on snout about 3 in eye; no 
produced fin rays; pectoral as long as head without snout; head blunt, higher 
than long, the profile straight; lateral line without arch; head 3; depth 2; 
D. 78, A. 62; scales 48; color grayish, with large distant black blotches on dor- 
sal and anal; one or two on basal half of caudal and on end of caudal peduncle; 
pectoral sai darkibands:(Guntien)jercse- 2.2 ees coer eee CoRNUTUM, 45. 

aa. Snoat and orbits without spines or spinous processes. 

b. Scales larger, 50 to 57 in the lateral line; interorbital space very broad, greater 
than the long diameter of the eye in the males, about equal to the vertical di- 
ameter in the females; accessory scales very numerous; maxillary 2} in head; 
its tip scaly; anterior teeth canine-like: gill-rakers short, strong, not one-third 


ee 
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length of eye; first rays of dorsal nearly on median line, their tips much ex- 
serted ; pectoral fin in males 1} to 2 times length of head; eye large, 4} in head; 
head 32; depth 22; D.81 to 88, A.63to70; vertebrae 10-+-26=36; color nearly 
plain brown, with darker dots or mottlings, no ring-like spots or ocelli; fins 
mottled; left pectoral barred; blind side sometimes wholly or partly dusky, 
especially in Northern’ specimens ------ 2.22 0-2-2226 5-2. =---- PaPILLosuM, 46. 
bb. Scales rather small, 60 to 70 in the lateral line. 
ce. Color dark brown, with many rings and spots of light gray and blackish, some 
of the dark rings with a black central spot; a diffuse dusky blotch on lateral 
line above pectoral, and one near base of caudal peduncle; fins with numerous 
inky spots and dark markings; blind side pale: scales small, firm, moderately 
ctenoid; eyes large, 4 in head, nearly even in front, the male with the inter- 
orbital space deeply concave; its width two-thirds the vertical depth of the eye; 
female with interorbital area much narrower, with a more or less perfect median 
groove; its width about equal to depth of pupil; maxillary 2} to 3 in head; the 
outer teeth canine-like; gill-rakers very short and thick, about X+7 in num- 
ber; head 34 in length; depth, 23; D. 87 to 92, A. 54 to 68; scales 65 to 70 
pores; vertebrae 9 + 2433; pectoral 14 in head in the female, reaching nearly 
tolbaseoficaudaliin’ the male. 225 35552285220 Joo...) 2222. -) MIGRURUM. 47, 
ce. Color light brown, with grayish and light bluish dots, some darker areas 
and a few round brown spots ocellated with lighter; interorbital space with a 
vertical brown bar bordered by lighter ; fins mottled and spotted ; interorbital 
space in adult male broader than eye ; insertion of dorsal on blind side of head ; 
pectoral fins in males about 3 in body; head, 4 in length; depth, 23; D. 92, 
A. 72, Lat. 1. 60; gill-rakers short and broad, X + 7; maxillary 2} in head, its 
IAS CL Vareretateyernsrat Sota fs te aes aerosinsicfemie inact cle jesneweeiiaie ee tsciae:s LATIFRONS, 48, 
ecc. Color light olive-brown, nearly uniform, the vertical fins with elongate dark 
spots; eyes 45 in head, the lower slightly advanced; interorbital space very 
narrow, as broad as pupil (in both sexes ?), somewhat concave; maxillary 2¢ 
in head; pectoral 1} in head; head 3% in length; depth 24; D.86, A. 69, Lat. 
ORs ete Sear ae (ciinietN tees omsie et aanaite ae ele Sismreicters, Sek olay stele OVALE, 49. 


45. SYACIUM CORNUTUM. 


Rhomboidichthys cornutus Giinther, Shore Fishes Challenger, 1880, 7, pl. 


Habitat.—Coast of Brazil, in deep water. 

This species is known from Giinther’s description and tigure. In 
very young examples the conspicuous processes about the head are 
undeveloped. 


46. SYACIUM PAPILLOSUM. 


Aramaca Marcgrave, Hist. Brasil., 1648, 181. 

Pleuronectes papillosus Linnzus, Syst. Nat., x, 271, 1758 (based on Marcerave), and 
of the earlier copyists. 

Aramaca papillosa Jordan, Proc. U.S. Nat. Mus., 1286, 602 (synonymy confused with 
S. micrurum). 

? Plewronectes macrolepidotus Bloch, Auslindische Fische, vi, 25, tab. 190, 1787 (and of 
some copyists) (apparently based on Marcgrave), 

Pleuronectes aramaca Donndorf, Beytriige zur xiii Ausgabe des Linneischen Natur- 
systems, 1798, 386 (after Marcgrave). 

Rhombus aramaca Cuvier, Régne Animal, ed. #i, 1827 (after Marcgrave). 

Citharichthys aramaca Jordan and Gilbert, Synopsis Fish., N.A., 1882, 816. (Pensacola. ) 

Rhombus solewformis Agassiz, Spix Pise. Brasil.,86, tab. 47, 1829. (Atlantic Ocean.) 

Hemirhombus soleeformis Giinther, Cat. Fish., iv, 423, 1862. (Copied.) 

Aramaca soleeformis Jordan, Proc. U. S. Nat. Mus., 1886. 
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Hippoglossus intermedius Ranzani, Novis Speciebus Piscium Dissertatio Secundo, 1840, 
14, pl. 4. (Brazil.) 

Hemirhombus petulus Bean MSS, Jordan and Gilbert, Proc. U. 8. Nat. Mus., 1882, 
p. 304. (Pensacola.) Goode and Bean, Proc. U. 8S. Nat. Mus., 1882, p. 414. 
(Pensacola.) Bean, Cat. Col. Fish U. S. Nat. Mus., 1883, p. 45. (Pensa- 
cola.) 

Citharichthys petulus Jordan and Gilbert, Syn. Fish. N. A., p. 964, 1882, addenda. 
Jordan, Proc. U. 8. Nat. Mus., 1884, p. 38. (Pensacola.) 

Hubitat.—West Indian fauna. Charleston to Rio Janeiro. 

Of the species found in the deep waters about Pensacola and called 
by Dr. Bean Hemirhombus petulus wehavenumerous specimens. Lately 
we have received from Mr. Charles C. Leslie, of Charleston, a specimen 
which shows its presence also in Carolina waters. It has not yet been 
recorded from Cuba, but in the Museum of Comparative Zoology is a 
specimen (26104) taken by Mr. Samuel Garman at Kingston, Saint Vin- 
cent. But its range extends much farther to the southward, for among 
the collections made by Professor Agassiz at Rio Janeiro there are many 
specimens (11375, 4666), the largest about a foot long. These seem to 
be completely identical with Florida examples, differing only in having 
the blind side pale, it being usually partly blackish in northern examples. 

These Brazilian specimens agree very closely with the figure of 
Rhombus soleeformis, except that Agassiz has represented that species 
as having a dusky blotch at the shoulder. No such marking is appar- 
ent in any of our specimens. The coloration and the breadth of the in- 
terorbital both render it unlikely that Agassiz’s solewformis could have 
been micrurum. ) 

The Aramaca of Marcgrave, which is the sole basis of Plewronectes 
papillosus, Plewronectes macrolepidotus, and Rhombus aramaca, cannot 
well be any known species other than the present one. 

According to Marcgrave’s rude figure and his description, this species 
has the form of a sole, the eyes wide apart, the left pectoral produced, 
the mouth very large, the body oblong, and the coloration stone-like 
(sand-color) on the left side and white on the eyed side. Jfierwrum is 
not colored in that way, and its eyes are not noticeably far apart. 

We therefore adopt for this species the oldest name of Syacium 
papillosum. ” 

The species is common in the deep waters of the Gulf of Mexico, and 
reaches a length of more than a foot. 


47. SYACIUM MICRURUM. 


Syacium micrurum Ranzani, Noy. Spec. Pise. Diss. Sec., 1840, 20, pl. 5. (Brazil.) 

Hippoglossus ocellatus Poey, Memorias, ii, 314, 1860. (Cuba.) 

Hemirhombus ocellatus Poey, Synopsis, 407, 1868. Poey, Enumeratio, 138, 1875. 

Citharichthys ocellatus Jordan and Gilbert, Syn. Fish. N. A., 964, 1882. (Key West.) 
Jordan, Proc. U. 8. Nat. Mus., 1884, 143. (Key West.) 

Hemirhombus aramaca Giinther, iv, 42, 1862. (Cuba; Jamaica.) (Not Rhombus ara- 
maca Cuvier. ) 

Citharichthys ethalion Jordan, Proc. U.S. Nat. Mus., 1886, 52. (Havana.) 

Hemirhombus ethalion Jordan, Proc. U. S. Nat. Mus., 1886, 602. 


a | 
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Habitat—West Indian fauna. Key West to Rio Janeiro. 

We have found in the Museum of Comparative Zoology specimens 
purporting to be the types of Hemirhombus ocellatus Poey (No. 11144; 
Poey’s number, 88). These are female specimens, and they differ from 
the types of Hemirhombus ethalion, also from Cuba, only in their greater 
size. 

Numerous specimens (11573) from Rio Janeiro belong to the same 
species. Among these are males, which have the interorbital space 
much broader than in the types of ocellatus and wthalion. Besides 
these specimens, we have examined others from Hayti, Cuba, and Key 
West, and there can be no reasonable doubt of their identity, and that 
all are identical with Giinther’s Hemirhombus aramaca. 

This fish is described and fairly well figured by Ranzani under the 
name of Syacium micrurum. It is the type of his genus Syacium, a 
generic name which, strangely enough, has received no notice from 
subsequent authors until the present time. 


48. SYACIUM LATIFRONS. 


Citharichthys latifrons Jordan.and Gilbert, Bull. U. 8. Fish Comm., 1881, 334. (Pan- 
ama.) 

Habitat.—Pacifie coast of tropical America. Panama. 

This species is known only from the original types, taken by Pro- 
fessor Gilbert at Panama. The several variations in this species have 
not been studied. 

49. SYACIUM OVALE. 


Hemirhombus ovalis Giinther, Proc. Zool. Soc., 1864, p. 154. Giinther, Fish. Central 
America, p. 472, 1869, plate Ixxx, fig.1. (Panama.) Jordan & Gilbert, 
— Bull. U.S. Fish Com., 1882, p. 108-111. (Mazatlan; Panama.) 
Citharichthys ovalis Jordan, Proc. U.S. Nat. Mus., 1885; 391. (Mazatlan; Panama.) 


Habitat.—Pacific coast of tropical America: Mazatlan to Panama. 
This well-marked species has been well figured by Dr. Giinther, from 
whose account our analysis has been taken. Numerous specimens have 
been collected at Mazatlan and Panama by Dr. Gilbert. The sexual 
changes in this species have not been reported. 
s 


Genus XX.—AZEVIA. 


Azevia Jordan (genus novum). (Panamensis.) 

TYPE: Citharichthys panamensis Steindachner. 

This genus is proposed to include a single species hitherto referred to 
Citharichthys, but distinguished by its tubercular gill-rakers, as also by 
its small, firm scales, and other characters of minor importance. 

A second species of this genus was obtained by Professor Gilbert at 
Mazatlan, and at first recorded by us under the name of Citharicthys 
panamensis. The specimens have, however, all been destroyed by fire. 

The name Azevia is a Portuguese name for the sole, used at Lisbon, 
according to Brito-Capello. It probably corresponds to the Cuban name 
Acedia. 
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ANALYSIS OF SPECIES OF AZEVIA. 


a. Scales quite small, about 75 in the lateral line, ctenoid, and adherent. Body rather 
elongate. Mouth large, the maxillary about half length of head, the upper jaw 
somewhat booked over the lower; about three front teeth in upper jaw, enlarged 
and hook-shaped ; canines strong. Anterior profile gently and evenly convex. 
Eyes large. Pectoral 1}in head. Head 4in length; depth 23. D.950r96. A. 
76 to78. Scales 73 to 78. Vertebrie 33. Gill-rakers tubercle-like, broader than 
high. Color brownish, sprinkled with dark dots, and with some whitish rings; 
large vaguely-defined oval spots on head and body; dorsal with five or six, anal 
with three dark spotSs.-26 02 22-124 soa eee eee esas - aioe PANAMENSIS, 50. 


50. AZEVIA PANAMENSIS. 


Citharichthys panamensis Steindachner, Ichth. Beitr., iii, 62, 1875. (Panama.) Jor- 
dan & Gilbert, Bull. U.S. Fish Com., 1882, 108 and 111. (Panama.) Gilbert, 
Bull. U. 8. Fish Com., 1882, p. 112. (Punta Arenas.) 


Fabitat.—Pacifie coast of Central America. 

Our description of this species is taken from the specimens from Pan- 
ama in the museum at Cambridge, a part of the series of Dr. Steindach- 
ner’s original types. The species is apparently not uncommon on the 
west coast of Central America. 


Genus XXI.—CITHARICHTHYS. 


Citharichthys Bleeker, Comptes Rendus Acad. Sci. Amsterd., xiii, Pleuron, 6, 1862, 
( Cayennensis = Spilopterus. ) 

Orthopsetta Gill, Proc. Ac. Nat. Sci. Phila., 1862, 380. (Sordidus.) 

Metoponops Gill, Proc. Ac. Nat. Sci. Phila., 1864,198. (Cooperi = Sordidus.) 

TYPE: Citharichthys cayennensis Bleeker=Citharichthys spilopterus 
Giinther. 

This genus includes small flounders of weak organization, especially 
characteristic of the sandy shores of tropical America. The subgenus 
Orthopsetta includes species of more northern range aud somewhat dif- 
ferent in form, and especially noteworthy as having an increased num- 
ber of vertebra. 

We are not certain that Citharichthys has priority over Orthopsetta, 
the two having the same ostensible date. 


ANALYSIS OF SPECIES OF CITHARICHTHYS., 


a. Vertebre about 40; interorbital ridge sharply elevated; the head not closely com- 
pressed; eyes large. (Orthopsetta Gill.) 


b. Dorsal rays 95; anal rays 77; lateral line 65 to 70; head 32 in length; depth 
24; eyes large, 34 in head, the interocular space scaly, concave, 4 
in eye; a sharp elevated ridge bounding the lower eye; mouth not 
large; the maxillary 3 in head; teeth sharp, subequal anteriorly | 
smaller behind; lower pharyngeals narrow, each with a row of 
slender teeth; gill-rakers slender, close-set, 7--14; scales large, 
thin, deciduous, slightly ciliate; numerous accessory scales pres- 
ent; pectorals long, 14 in head; flesh soft. Color dull olive- 
brownish, the males with spots and blotches of dull orange, the dor- 
sal and anal blackish, similarly mottled with dull orange; females 
paler, nearly plain. Vertebrie, 11 + 29—40........SoRDIDUS, 51, 


a 


FLOUNDERS AND SOLES. Qe 


bb. Dorsal rays 85 to 90; anal 68 to 72; lat.1. 55 to 60; head 3% in length; depth 


24; eyes large, separated by a sharp, scaleless ridge ; maxillary 
2% in head; teeth slender, rather long; gill-rakers short, rather 
slender; pectoral 12 in head; color olivaceous, the scales edged 
with darker; fins dusky; a small ink-like spot on the middle of each 
seventh to tenth ray of each of the vertical fins. .--- STIGMAUS, 52. 


aa. Vertebra 33 to 36; interorbital ridge low and narrow, the head closely com- 


pressed (Citharichthys). 


c. Eyes large, 3 to 44 times in the head. 
d. (Head large, 3¢ in length; pectoral of left side elongate, one-third longer 


than head; maxillary 24 in head; ‘‘lateral line slightly curved 
over the pectoral”; scales thin, deciduous, cycloid ; eye 341n head, 
five times interorbital space, which is a rather prominent narrow 
sharp ridge ; a strong spine on the snout over the upper lip, above 
this another shorter spine ; caudal fin subsessile ; head, 34; depth, 
24; D. 91; A. 73; Lat.l. 48. Color grayish-brown.] (Goode 
IBGGHD) SS dag sanace sopeaqpoUcnG seco Gaae be Aca ea See DINOCEROS, 53. 


dd. Head smaller, about 4 in length. 


e. Body comparatively elongate, the depth about 24 in length; mouth very 


small; the maxillary 34 in head; teeth very small,the anterior 
scarcely enlarged ; eyes large, 4 in head, separated by a very nar- 
row, sharp scaleless ridge, one-sixth diameter of the eye; snout 
with a small blunt spine; rays of vertical fins all exserted; left 
pectoral twice length of right. Head, 4 in length; depth, 2}; D. 
83; A. 67; Lat.1. 40.- Color light brown -..---.. ARCTIFRONS, 54. 


ee. Body comparatively broad, the depth about half the length; mouth larger, 
f. (Snout with a strong sharp spine on eyed side, above upper lip. Eyes 


large, 3 in head; greatest depth of body over the pectorals ; inter- 
orbital space with a wide ridge, about half diameter of eye; teeth 
minute, close-set, stronger on blind side ; body extremely thin; D. 
73 to 75, A. 60, Lat. 1.40. Ashy gray, with dark lateral line. 
Deep-water species with loose scales.] (Goode) -. .. UN1corNIs, 55. 


f. Suout without distinct spine. Eyes moderate, 3} to 44 in head; great- 


est depth of body under middle of dorsal; interorbital space a nar- 
row, scaly ridge with a slight median groove ; maxillary 2} in head; 
teeth small, those in front slightly enlarged ; body not very thin; 
gill-rakers moderate, 6-++ 13. 


. Dorsal rays 80; anal 56; scales large, cycloid; no accessory scales; 
g A ) } Se, CJ } y ; 


head 4 in length; depth 2; D.80,A.56, Lat.1.41. Vertebra 9-+- 
25—34. Eye 5% in head. Color light olive-brown, with some 20 
dark brown spots, the largest about as large as eye; four of these 
spots arranged at equal intervals along the lateral line, the second 
being most prominent ; dorsal and anal with round dark spots, one 
on the middle of each sixth to seventh ray, besides smaller, irregu- 
lar spots and mottlings; caudal spotted; two brown spots, one 
above the other, at base of caudal; shallow-water species. 
MAcRops, 56. 


gg. Dersal rays 68; anal 52; scales smaller, the lateral line with about 53 


pores ; outline regularly oval, without angle; eyes moderate, 44 in 
head, close together, the orbital ridges coalescent, the lower larger. 
Teeth small, uniserial; maxillary 2} in head; gill-rakers short and 
very slender, X-+-12. Color dark brown, with whitish blotches, the 
finsomothleds tee...  f2eee Perel Selvin ts sine nets eta eieateiae ines UHLERI, 57, 


S. Mis, 90-——18 
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cc. Eyes quite small, 5 to6 in head; snout short, forming an angle with the pro- 
file; mouth moderate, oblique, the maxillary 2} to 2% in head ; teeth 
small, the anterior somewhat enlarged. 

h. Seales not very large, 45 to 48 in the lateralline ; interorbital areaa 
low narrow ridge which is divided only anteriorly (in Atlantic 
specimens, usually grooved for its whole length in Pacific coast ex- 
amples); gill-rakers short and strong, X + 13; pectorals about 
half head; no distinct spine on snout; head 34; depth 2}; D. 75 to 
80; A. 58 to GL; vertebrie, 34; color olive-brownish, somewhat 
translucent, with darker dots and blotches ; a series of distant ob- 
scure blotches along bases of dorsal and anal ....SPILOPTERUS, 52. 

hh. Scales large, 40 to 42 in the lateral line; interorbital area } diameter 
of eye, which is 5 in head; gill-rakers short and slender, about 


equal to pupil; teeth rather smaller than in C. spilopterus; maxil- . 


lary 22 in head; head 32; depth 2 to 24; D. 77 to 82; A. 59 to 61; 

color light gray, everywhere soiled and freckled, peppered with 

black specks; pectoral fin much mottled, the caudal less so. 
SUMICHRASTI, 59. 


51. CITHARICHTHYS SORDIDUS. 


Psettichthys sordidus Girard, Proc. Acad. Nat. Sci. Phila., vii, 1854, 142. Girard, Proc, 
U. S. Pacif. R. R. Exped., Fishes, 1859, 155. (San Francisco; Tomales Bay.) 

Orthopsetta sordida Gill, Proc. Ac. Nat. Sci. Phila., 1862, 330. 

Citharichthys sordidus Lockington, Rep. Com. Fisheries of California, 1878-’79, 42. 
Lockington, Proc. U.S. Nat. Mus. 1879, 83 (San Francisco). Jordan & Gil- 
bert, Proc. U. S. Nat. Mus., 1880, 453 (Puget Sound, San Francisco, Monte- 
rey Bay, San Luis Obispo, Santa Barbara, San Pedro, San Diego). Jordan 
& Gilbert, Proc. U.S. Nat. Mus., 1881, 67. Jordan & Gilbert, Synopsis Fish. N. 
A., p.817, 1882. Bean, Proc. U. 8S. Nat. Mus., 1883, p. 353 (Johnston Strait, 
Safety Cove, British Columbia. ) 

Metoponops cooperi Gill, Proc. Acad. Nat. Sci. Phila., 1864, 198 (Santa Barbara). 

Habitat.—Pacifie coast of North America, in water of moderate depth; 
British Columbia to Lower California. 

This small flounder is one of the commonest species on the Pacific 
coast, being found in water of ten fathoms or more depth, in all localities 
from the Mexican boundary to British Columbia. It rarely exceeds two 
pounds in weight. In its deciduous scales and soft flesh it much resem- 
bles Lyopsetta exilis and Atheresthes stomias, two species of which are 
often taken in company withit. Of.all the species allied to Citharichthys, 
this one has the most extended range to the northward. 


52. CITHARICHTHYS STIGMAUS. 


Citharichthys stigmaus Jordan and Gilbert, Proc. U. S. Nat. Mus., 1882, 410, 411 (Santa 
Barbara). Jordan & Gilbert, Syn. Fish. N. A., 1882, 965. 

Habitat—Coast of Southern California. 

The original type of this species is a young example, taken near Santa 
Barbara by Capt. Andrea Larco. In the Museum of Comparative 
Zoology are other specimens collected by Mr. Cary at San Francisco. 
These have 72 anal rays, while the original type had but 68. In this 
and other ways they approach C. sordidus. Were it not that some of 
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these are full of spawn ata length of five inches, we should regard 
them without much hesitation as the young of C. sordidus. As it is, 
it is not unlikely that C. stigmeus will prove to be simply the young of 
the latter species. 


53. CITHARICHTHYS DINOCEROS. 


Citharichthys dinoceros Goode & Bean, Bull. Mus. Comp. Zool., xxviii, 1886, 156 (off 
Martinique, St. Lucie, and Barbadoes). 
Habitat.—Deep waters of Gulf of Mexico. 
This species is known to us from the original description only. 


54. CITHARICHTHYS ARCTIFRONS. 


Citharichthys arctifrons Goode, Proc. U. S. Nat. Mus., 1830, 341, 472 (Gulf Stream off 
Southern New England coast). Goode & Bean, Bull. Mus. Comp. Zoology, xix, 
p. 194 (stations 313, 314, 31!, and 336), Jordan & Gilbert, Syn. Fish. N. A., 818, 
1882. 
Habitat.—Deep waters of the Gulf Stream. 
This species is known to us from a small specimen obtained in the 
Gulf Stream southeast of Martha’s Vineyard, and from the descriptions 
published by Goode & Bean. 


55. CITHARICHTHYS UNICORNIS. 


C.tharichthys unicornis Goode, Proc. U. 8. Nat. Mus., 1880, 342 (Gulf Stream south- 
east of New England). Jordan and Gilbert, Syn. Fish. N. A., p. 818,1882. 

Habitat.—Deep waters of the Guif Stream. 

This species is known to us from deseriptions only. 


56. CITHARICHTHYS MACROPS. 


Citharichthys macrops Dresel, Proc. U. 8S. Nat. Mus., 1884, p. 539 (Pensacola). Jordan, 
Proc. U. 8. Nat. Mus., 1856, 29 (Beaufort, N. C.). 


Habitat.—South Atlantic and Gulf coasts of the United States. 
This species is known to us from several specimens dredged in the 
harbor of Beaufort, N. C., by Prof. Oliver P. Jenkins. 


57. CITHARICHTHYS UHLERI. 


Citharichthys uhleri Jordan, sp. noy. 

Habitat.—W est Indian fauna. 

This species is based on a single specimen in the Museum of Com- 
parative Zoology. It is 445 inches in length, and was brought from 
Hayti by Mr. P. hk. Uhler, the well-known entomologist, for whom we 
have named the species. 

The species is close to Citharichthys macrops, but its fin-rays and 
scales are considerably more numerous than in the latter. 
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58. CITHARICHTHYS SPILOPTERUS. 


Citharichthys spilopterus Giinther, iv, 1862, 421 (New Orleans, San Domingo, Ja- 
maica). Giinther, Fish. Central America, p. 471, 1869, pl. lxxx, fig. 2, 
(Chiapam). Jordan and Gilbert, Proc. U.S. Nat. Mus., 1882, p. 382 (Panama). 
Jordan and Gilbert, Proc. U. S. Nat. Mus., 1882, p. 618 (Charleston). Jordan 
and Gilbert, Proc. U. 8. Nat. Mus., 1882, p. 630 (Panama). Jordan and Gil- 
bert, Bull. U.S. Fish Com., 1882, p. 108-111 (Mazatlan and Panama). - Jor- 
dan and Gilbert, Syn. Fish. N. A., 1882, p. 817. Jordan, Proc. U. S. Nat. 
Mus. 1886, 53 (Havana). 

Citharichthys cayennensis Bleeker, Comptes Rendus Acad. Sci. Amsterd., xiii, 1862, 6 
(Cayenne) (name only). 

Citharichthys gquatemalensis Bleeker, Neder. Tydschr. Dierk, 1864, 73 (Guatemala). 
Giinther, Fish. Central America, 472, 1869 (copied). 

Henirhombus fuscus Poey, Synopsis, 406, 1868. Poey, Enumeratio, 1875, 138. 

Habitat.—Both coasts of tropical America, north to New Jersey and 
Mazatlan. 

This little flounder is almostevery where abundant on the sandy shores 
of tropical America, in shallow water. Careful comparison of specimens 
from South Carolina, Brazil, Mazatlan, and Panama shows no tangible 
difference, and we are compelied to regard all as forming a single 
species. 

It rarely exceeds 5 or 6 inches in length. It usually comes into 
the markets mixed with other shore-fishes and it nowhere receives any 
notice as a food-fish. 

This species is common in the markets of Havana, and it is evidently 
the original of Poey’s Hemirhombus fuscus, although in Poey’s descrip- 
tion there seems to be some confusion, because the teeth are said to be 
biserial above, and 60 scales are counted in the lateral line. 

A specimen from Poey in the museum at Cambridge is labeled 
“Hemirhombus fuscus type.” Collector’s number, 87. This belongs to 
C. spilopterus, and it has 48 seales in the lateral line. 

Bleeker’s Citharichthys guatemalensis agrees in all respects’ with Cith- 
arichthys spilopterus. We are unable to find any description of Cith- 
arichthys cayennensis, if, indeed, the species has ever been described. 

Specimens of Citharichthys spilopterus arein the museum at Cambridge 


from Panama, Caba, Para, Sambaia, Pernambuco, Camaru, Rio das | 


Velhas, Rio Janeiro, and San Matheo. 


2 


59. CITHARICHTHYS SUMICHRASTI. 


Citharichthys sumichrasti Jordan, sp. nov. 

Habitat. — Pacific coast of tropical America. 

This species is close to C. spilopterus, differing chiefly in the larger 
scales and in the different coloration. The type, No. 25299, in the Mu- 
seum of Comparative Zoology, was collected in Rio Zanatenco, Chiapas, 
by Prof. Francis Ei. Sumichrast. Another specimen is in the mu- 
seum labeled Panama: Pitkins. 
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Etropus Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881, 364. (Crossotus. ) 

TYPE: Htropus crossotus Jordan & Gilbert. 

This genus is very close to Citharichthys, from which it differs only 
in the very small size of the mouth, and in the correspondingly weak 
dentition. The three known species are similar in appearance to the 
species of Citharichthys, aud they inhabit the same waters. Another 
genus extremely close to Htropus and Citharichthys is Thysanopsetta. 
The teeth in Thysanopsetta are, however, arranged in a band. 


ANALYSIS OF SPECIES OF ETROPUS. 


a. Body comparatively elongate, the head anteriorly acute; dorsal rays 91; anal 
rays 73; scales in the lateral line 54; back less elevated than in other species ; head 
small, the profile forming an angle at the posterior part of upper eye, the snout 
being abruptly pointed ; eyeslarge, 44 in head, the lower being before the upper ; 
interorbital space elevated, with two prominent ridges, thespace between them 
concave ; ridge above lower eye higher than upper and joining the latter behind 
upper eye, to form a sharp ridge; upper eye with some vertical range; mouth 
very small, the maxillary 4 in head, not reaching front of pupil; teeth bluntish, 
close-set, in one row, chiefly on the blind side; scales and fins much asin ZL. 
crossotus; the edge of the subopercle on the blind side fringed with white cirri, 
as in the latter species ; scales large, loose, little ciliate; gill-rakers very short 
and slender; gill membranes broadly united ; caudal finrhombic, ratber pointed ; 
pectoral 1} in head; fin rays scaly; head 5 in length; depth 23; color light 
olive-brown, with vague spots and darker markings; fins similarly marked. 

ECTENES, 60, 

aa. Body deeper, the head not acute in profile; dorsal rays 76 to 85; anal 56 to 67; 
scales 38 to 48; teeth sharp, close-set, uniserial. 

. Body somewhat elongate, pear-shaped, the depth not more than half the length, 
the body thinner and more compressed than in JZ. crossotus; mouth very small, 
the maxillary 4} in head; eye 3 to 3} in head ; interorbital space a narrow, sharp 
ridge; cirrion subopercle rather few and long; D. 77 to 78; A. 57 to 61; lat. 1. 
38 to 41. Head 4 in length; depth 2} to2. Vertebre 9+ 25=34. Color gray- 
ish, with a few irregular vague dark blotches, none of them larger than the eye; 
fins speckled; two dark spots at base of caudal............. MICROSTOMUS, 61. 

bb. Body very deep, the depth rather more than half the length ; eye 32in head; in- 

terorbital space a narrow, sharp ridge, divided anteriorly ; maxillary about 4 in 
oH head 44; depth 14to 2 (14 in Atlantic specimens). D. 76 to 8; A.56 to 
Saeeh 483 (42 to 45 in Atlantic specimens). Vertebrex 9 + 25—34; cirri on 
eee of blind side numerous, white; color light olive-brown, witb some 
darker blotches ; vertical fins finely mottled and speckled with black and gray. 
CROSSOTUS, 62, 


So 


60. ETROPUS ECTENES. 


Etropus ectenes Jordan, sp. nov. 


Habitat.—Pacific coast of South America. 

The types of this species are two examples (11605, Mus. Comp. Heal ) 
collected at Callao, Peru, by Dr. Jones. There are also a large number 
of young examples in the collection (11145) obtained at Paraca Bay by 
the Hassler Expedition. 
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The species is very readily distinguished from FH. crossotus by its 
elongate form, acute head, and by the larger numbers of its fin-rays 
and scales. 

61. HTROPUS MICROSTOMUS. 


Citharichthys microstomus Gill, Proc. Ac. Nat. Sci. Phila., 1864, 223. (Beesley’s Point, 
N Jersey.) 

Etropus rimosus Goode & Bean, Proc. U. S. Nat. Mus., 1835, 593. (Coast of Florida, 
between Pensacola and Cedar Keys, dredged at the depth of 21 fathoms. ) 

Etropus crossotus Jordan & Evermann, Proc. U. 8. Nat. Mus., 1836. (Pensacola. ) 


Habitat.—Gulf of Mexico. 

On re-examining our specimens of Htropus, we find that those ob- 
tained by Jordan & Evermann from Pensacola differ from the others 
in the greater elongation of the body and in the somewhat grayer color- 
ation. These correspond fairly to the description of Héropus rimosus. 
All other specimens from the United States coast collected by Dr. Jor- 
dan and his associates, are, in our opinion, referable to Htropus cros- 
sotus. 


The original description of Citharichthys microstomus Gill, fits this. 


species better than any other known. The fish in question is much too 
elongate for Htropus crossotus (depth 22% in total, length), and the 
mouth is too small for any of the known species of Citharichthys (max- 
illary 4 in head; mandible 23). . 

In the Museum of Comparative Zoology are numerous young speci- 
mens collected at Somers Point, New Jersey, by Dr. Stimpson. These 
seem to belong to the genus Htropus. The teeth are equal; the scales 
are 44, and the depth of the body is 2} in its length. The eye is 4 in 
head, the dorsal rays 75 to 80, and the anal rays 56 or 57. The color 
is light brown, mottled and spotted with darker. 

These certainly represent the Citharichthys microstomus of Gill, col- 
lected in the same neighborhood by the same naturalist. We are un- 
able to distinguish them from Htropus rimosus. 


62. ETROPUS CROSSOTUS. 


Etropus crossotis Jordan & CML Proc. U. 8. Nat. Mus., 1881, 364 (Mazatlan). Jor- 
dan & Gilbert, Proc. U.S. Nat. Mus., 1882, 305 (Lake Pontchartrain; Mazat- 
lan; Panama; Galveston). Jordan and Gilbert, Proc. U.S. Nat. Mus., 1882, 
618 (Charleston). Jordan & Gilbert, Bull, U. S. Fish Comm., 1882, 108-111 
(Mazatlan; Panama). Jordan & Gilbert, Syn. Fish. N. A., 1882, 839. Bean, 
Cat. Fish. Intern. Exh., 1883, 44 (St. John’s River). Jordan & Swain, Proc. 
U.S. Nat. Mus., 1884, 234 (Cedar Keys). 

Etropus microstomus Jordan, Proc. U. S. Nat. Mus., 1836, 29. (Beaufort, N.C.) (Not 
Citharichthys microstomus Gill.) 


. Habitat. asts of tropical America, north to North Carolina. 

This little fish seems to be abundant in all warm and, sandy shores of 
tropical America. It is the smallest and feeblest of all our flounders, 
and has therefore been generally overlooked by collectors. IJts range 
will doubtless prove to be coextensive with that of its near ally, Ci- 
tharichthys spilopterus. 


_— 
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In the Museum of Comparative Zoology are specimens of this species 
from Rio Janeiro, Santos, Victoria, Para, and Sambaia,in Brazil. The 
largest of these is 6 inches in length. Head 5 in length, depth, 15%; 
scales, 44; D. 85; A. 67. 

A re-examination of the specimens collected by Prof. O. P. Jenkins 
at Beaufort, N. C., and described by Dr. Jordan under the name of 
Htropus microstomus, shows that these are identical with the specimens 
ot Htropus from Charleston, Cedar Keys, New Orleans, and Galveston. 
These differ from the types of Etropus crossotus only in the slightly 
greater depth of the body, and in the slightly larger size of the scales. 
We now refer them to the latter species without much hesitation, hardly 
regarding them worthy of even subspecific distinction. 


Genus XXIIIL—THYSANOPSETTA. 


Thysanopsetta Giinther, Voyage Challenger, Shore Fishes, 1880, 22 (naresi). 
TYPE: Thysanopsetta naresi Giinther. 
We have not seen the typical species of Thysanopsetta. From the 
figure and description it would seem that the genus differs from Htropus 
only in having the teeth in villiform bands. 


ANALYSIS OF SPECIES OF THYSANOPSETTA. 


a. [Body oblong; head small; eyes 3} in head, well separated, the interorbital space 
being flat and scaly ; mouth moderate, the maxillary more than one-third head; 
teeth in villiform bands; scales adherent, ctenoid; a fleshy lobe behind ventrals ; 
lateral line straight; head, 5; depth, 24; D. 87; A. 59; lat.1. 76 (in plate); color, 
nearly uniform brownish, the body and fins mottled. ] (Giinther) ....-.-. NARESI, 63. 


63. THYSANOPSETTA NARESI. 
Thysanopsetta naresi Giinther, Voyage Challenger, Shore Fishes, 1880, 22. (Cape Vir- 
gin, Straits of Magellan.) 
Habitat.—Straits of Magellan. 
We know this species from the original figure and description only. 


Genus XXIV.—MONOLENE. 


Monolene Goode, Proc. U.S. Nat. Mus., 1880, 337 (sessilicauda). 


TYPE: Jonolene sessilicauda Goode. 

This peculiar genus of deep-sea flounders is probably allied to Arno- 
glossus and Citharichthys. Of this we cannot speak with certainty, not 
having examined any members of the group, and the insertion of the 
ventral fins has not been described in either of the two known species. 


ANALYSIS OF SPECIES OF MONOLENE. 


a. [Dorsal rays, 99 to 103; anal rays, 79 to 84; scales cf blind side ctenoid, 23-92-25; 
head everywhere closely scaly, even to the lips and front of snout ; mouth oblique, 
the maxillary less than one-third length of head; teeth, uniserial, subequal; eyes 
very close together, the interorbital space a very narrow ridge; arch of lateral line 
very peculiar, the curve having two angles; head 5 in length; depth, 23; ashy 
brown, with spots of darker brown; pectoral barred; vertebra 43.] (Goode) 

SESSILICAUDA, 64, 
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aa. [Dorsal rays, 124; anal rays, 100; scalesof blind side scarcely etenoid, 30-105-32 
snout and lips not scaly; maxillary 3 in head; eyes, large, 2% in head, separated by 
a very narrow ridge; head 4} in length; depth about 3; light brownish gray, the 
fins dusky, the pectoral black.] (Goode § Bean) .-...---.-.--------ATRIMANA, 65. 


64. MONOLENE SESSILICAUDA. 


Monolene sessilicayda Goode, Proc. U. S. Nat Mus., 1330, pp. 337, 338 (deep sea south 
of New England). Goode, Proc. U. 8. Nat. Mus., 1830, 472 (deep sea south- 
ern coast of New England, stations 870, 871, 876,877). Jordan & Gilbert, 
Syn. Fish. N. A., 1882, p. 841. Goode and Bean, Bull. Mus. of Comp. Zool- 
ogy, Xix, p. 184 (station 314; South Carolina). 

Habitat.—Deep waters of the Gulf Stream. 
This species is known to us from the accounts of Goode & Bean. 


65. MONOLENE ATRIMANA. 


Monolene atrimana Goode & Bean, Bull. Mus. Comp. Zool., xii, 155, 1886 (deep 
waters off Barbadoes). 
Habitat.—Deep waters of the Caribbean Sea. 
This species is known to us from the original description. 


Genus XX V.—ONCOPTERUS. 


Oncopterus Steindachner, Ueber eine neue Gattung und Art aus der Familie der 
Pleuronectoiden, 1874, 1 (darwini). 

TyPE: Oncopterus darwint Steindachner. 

This singular genus is based on a single species found on the shores of 
East Patagonia. It has no near allies among the American flounders, but 
it has several points of resemblance to the genera Rhombosolea, Ammotre- 
tis, and Peltorhamphus of the Australian fauna, and we have ventured to 
associate the four in a subfamily, which may be called Oncopterine. The 
Oncopterine agree in having some sort of peculiar appendage on or near 
the snout, apparently connected with the firstinterspinal. They agree 
with the Platessine in the general form, the dextral portion of the eyes, 
and in the structure of the mouth. Their nearest ally in this group is 
Pleuronichthys. In the insertion of the ventrals, they agree with the 
Pleuronectine and with the genus Achirus of the Soleine. In both 
Peltorhamphus and Rhombosolea, the ventral is continuous with the anal 
as in Zeugopterus and Achirus, but in Oncopterus the two fins are sepa- 
rate. In Peltorhamphus and Rhombosolea, the bone connected with the 
the first interspinal extends forward as a sort of nose, meeting the chin 
(much as in Achiropsis and Apionichthys). In Oncopterus this bone is 
twisted to the blind side, and has a very peculiar position, described 
below. The scales are smooth and cycloid in Oncopterus and Rhombo- 
solea, ctenoid in Peltorhamphus. In Peltorhamphus and Oncopterus the 
left ventral is present. It is wanting in Rhombosolea. Ammotretis we 
have been unable to examine. In Oncopterus the lateral line has an an- 
terior arch and many accessory branches. It is straight and simple in 
the other genera. In all the teeth are sharp, close set, in a band, and 
chiefly on the blind side. 
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a. Body broadly ovate, with regular outlines; mouth small, twisted toward the 
blind side; its teeth small and in bands; maxillary 3} in head; eye 54, twice the 
concave interorbital area; gill-rakers short and slender ; left side above eye with 
a deep horizontal groove, in which lies a depressible curved bone as long as the 
maxillary. This seems to be attached to the first interneural, and is probably a 
modified fin-ray. Onits upper edge on either side is a fringe*of short fleshy pro- 
jections resembling the gill fringes, but much shorter. Scales small, mostly smooth. 
Lateral line with a long, low arch, from which four accessory branches extend ver- 
tically upward. Another branch behind curve, and about 6 on head; blind side 
similar; no anal spine. Right ventral of six rays, placed wide apart along the 
ridge of the abdomen, but not joining the anal and not extending forward of the 
isthmus. Left ventral lateral, with narrow base. Color dark brown, everywhere 
covered with whitish stellate spots. Head 3$in length. Depth, 2. D., 61. A., 
AAV OW SCALES, I 1arl ub ella oor iets JA .coyducco noe eouees Ter aera DaRWINI, 66. 


66. ONCOPTERUS DARWINI. 


Rhombus sp. Darwin, Jenyns, Voyage of the Beagle, Fishes, 1842 (east coast of Pat- 
agonia). 

Oncopterus darwini Steindachner, Ueber Eine neve Gattung, etc, Pleuronectoiden, 1874, 
1 (San Mathias Bay, Eastern Patagonia). 

Habitat.—Eastern coast of Patagonia. 

Of this species we have examined numerous specimens in the Mu- 
seum of Comparative Zoology. Nos.11397 and 11395 are adult examples 
from San Mathias Bay. To this lot belong Dr. Steindachner’s, original 
types. There is also a bottle of young examples (11311, M. C. Z.) from 
Rio Grande do Sul. 


Genus XX VI.—PLEURONICHTHYS. 


Pleuronichthys Girard, Proc. Ac. Nat. Sci. Phila., 1854, 139 (canosus). 
Heteroprosopon Bleeker, Comptes Rendus Acad. Amsterdam, xiii, 1862, 8 (cornutus). 
Parophrys Giinther, Cat. Fishes, iv, 454, 1862 (not of Girard). 

TYPE: Pleuronichthys conosus Girard. 

This well-marked genus contains three American species, which are 
very closely related to each other. The Asiatic species, Platessa cor- 
nuta Schlegel, of the coasts of China and Japan, is also a member of 
this group, having an accessory branch to the lateral line as in the 
American species. This species bears some resemblance to Pl. verti- 
calig. 

The species of Pleuronichthys are herbivorous. They spawn in the 
spring, and live in comparatively deep water. 


ANALYSIS OF SPECIES OF PLEURONICHTHYS. 


‘a. Dorsal fin beginning on the level of the lower lip, its first nine rays on the blind 
side; a blunt tubercle at front of upper eye, another at each end of the nar- 
row interorbital ridge, the posterior largest but usually not spine-like ; two 
or three above the latt:r, behind the upper eye; some prominences above the 
opercle; head 33; depth 1$; D. 72; A. 40; vertebrae 14+26=40; color 
brownish, usually much mottled with brown and gray, often finely speckled 
PPMNOMG IANO ATAD cra sto acest asec ec ac Sos ore eagamecce cevs --- DECURRENS, 67. 
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aa. Dorsal fin beginning on level of upper lip, about five rays being on the blind side, 
b. Interorbital ridge posteriorly with avery strong, backward directed spine; some 
tubercles on interorbital ridge; head 4; depth 12; D. 65 to 72, A. 45 to 48; 
vertebree 13+25—38; color dark olive brown, much mottled and sometimes 

with grayish spots; middle of sides often with dark ocellus.-VERTICALIS, 68. 

bb. Interorbital ridge prominent, but without spines or conspicuous tubercles ; 
right side of lower jaw with a narrow band of teeth; head 44; depth 12; D. 

68, A. 48.to 50; color light brown, usually profusely mottled, the colors 

AWS EOI ees OBR ason Bae opoDcnSSu bboscneb Se aogss Jenene eee eee C@NOSUS, 69. 


67. PLEURONICHTHYS DECURRENS. 


Pleuronichthys cenosus Lockington, Proc. U. 8. Nat. Mus., 1879, 97 (San Francisco) 
(not Pleuronichthys cenosus Girard). 

Pleuronichthys quadrituberculatus Jordan and Gilbert, Proc. U. 8. Nat. Mus., 1880, 
50 (not of Pallas), Jordan, Nat. Hist. Aquat. Anim., 1884, 189 (Monterey, 
Point Reyes, Farallones). 

Pleuronichthys decurrens Jordan and Gilbert, Proc. U. S. Nat. Mus., 1880, p. 453 (San 
Francisco; Monterey Bay). Jordan & Gilbert, Proc. U. 8. Nat. Mus., 1881, 
p. 69 (Monterey, San Francisco, Farallones). Jordan and Gilbert, Syn. Fish: 
IN; Ae.) L882; "p- “829; 


, 
Habitat.—Pacific coast of United States, south to Monterey. 
This species is rather scarce along the California coast, being taken 
chiefly in deep water. It reaches a larger size than either P. verticalis 
or P. canosus. 


68. PLEURONICHTHYS VERTICALIS. 


Pleuronichthys verticalis Jordan & Gilbert, Proc. U. 8. Nat. Mus., 1880, 49 (San Fran- 
cisco). Jordan & Gilbert, Proc. U. 8. Nat. Mus., 1881, 169. Jordan & Gil- 
bert, Synopsis Fish. N. A., 1682, 829. Jordan, Nat. Hist. Aquat. Anim., 1884, 
189 (Monterey, Point Reyes, Farallones). 


Habitat.—Coast of California, in deep water. 
This species agrees in habits and general characters with Pileuro- 
nichthys decurrens. 


69. PLEURONICHTHYS CCGiNOSUS. 


Plewronichthys cenosus Girard, Proc. Phil. Acad. Sci., 1854, 139 (San Francisco). Girard, 
U. S. Pacif. R. R. Exped., Fish., 1859, 151 (San Francisco). Lockington, 
Rep. Com. Fisheries California, 1878-79, 45 (Farallones). Lockington, Proc. 
U.S. Nat. Mus., 1879, 97 (San Francisco). Jordan and Gilbert, Proc. U. 8S. 
Nat. Mus., 1880, 50 (Santa Catalina Island, San Luis Obispo). Jordan and 
Gilbert, Proc. U.S. Nat. Mus., 1880, 453 (Puget Sound, San Francisco, Mon- 


terey Bay). Jordan and Gilbert, Proc. U.S. Nat. Mus., 1881, 68 (San Diego, ” 


Puget Sound). Jordan and Gilbert, Syn. Fish. N. A., 1882, 830. Jordan, Nat. 
Hist. Aquat. Anim., 1884, 189 (San Diego to entian Islands). 
Parophrys cenosa Giinther, iv, 456, 1862. 
Habitat.—Pacific coast of America, from the Aleutian Islands to San 
Diego. 
This species is comparatively common in rather deep water and about 
rocks from Alaska southward, being most common about Puget Sound. 


| 
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Its apparent abundance as compared with the other species of the genus 
is doubtless due to its inhabiting shallower waters than they. 


Genus XX VIL.—HYPSOPSETTA. 


Hypsopsetta Gill, Proc. Ac. Nat. Sci. Phila., 1864, 195 (guttulatus). 


TyPE: Pleuronichthys guttulatus Girard. 

This genus consists of a single species, abundant on the coast of Cali- 
fornia. It is very close to Pleuronichthys, from which it differs only in 
a few characters of comparatively minor importance. Its range is in 
shallower and warmer water than that of the species of Plewronichthys, 
and, in accordance with this fact, its flesh is firmer and its number cf 
vertebree less than in the latter genus. 


ANALYSIS OF SPECIES OF HYPSOPSETTA, 


a. Head without spines or tubercles; accessory lateral line half Jength of body ; out- 
line of body very broadly rhombic ; head, 3}; depth, 1%; D. 68, A. 50, lat. 1.95. 
Vertebre, 11+ 24= 35. Brown,with numerous pale bluish blotches, fading in 
spirits; blind side largely yellow in life............-..--2---+--- GUTTULATA, 70. 


70. HYPSOPSETTA GUTTULATA. 
(THE DIAMOND FLOUNDER.) 


Pleuronichthys guttulatus Girard, Proc. Acad. Nat. Sci. Phila., 1856, p. 137. Girard, 
Jour. Boston Soc. Nat. Hist., 1857, pl. 25, figs. 1-4. Girard, U.S. Pacif. 
R. R. Exped., Fishes, p. 152, 1859 (Tomales Bay). Lockington, Rep. Com. 
Fisheries California, 1878-79, p. 44. Lockington, Proc. U.S. Nat. Mus., 1879, 
p. 94 (San Fransisco). 

Pleuronectes guttulatus Giinther, Cat. Fish.,iv, 445, 1862 (copied). 

Hypsopsetta guttulata Gill, Proc. Ac. Nat. Sci. Phila., 1864, 195. Jordan and Gilbert, 
Proc. U. 8S. Nat. Mus., 1880, 453 (San Francisco, San Luis Obispo, Santa 
Barbara, San Pedro, San Diego). Jordan and Gilbert, Proc. U.S. Nat. Mus., 
1881, 68 (Tomales, San Diego). Jordan and Gilbert, Syn. Fish. N. A., 1882, 
830. Jordan, Nat. Hist. Aquat. Anim., 1884, 185. 

Parophrys ayresi Giinther, Cat. Fish. Brit, Mus., iv, 1862, 457 (San Francisco). 
Habitat.—Coast of California; Cape Mendocino to Magdalena Bay. 
This species is one of the most abundant in the shore waters of the 

California coast. It is a food-fish of fair quality. 


Genus XX VIIIL.—PAROPHRYS. 


Parophrys Girard, Proc. Ac. Nat. Sci. Phila., 1854, 139 (vetulus). 


TyPE: Parophrys vetulus Girard. 

This genus consists of a single species, common on the Pacific coast 
of the United States. 

The narrow interorbital space and the vertical range of the upper 
eye give it a peculiar physiognomy, but in most regards it is not very 
different from some of the species of Platessa. 
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ANALYSIS OF SPECIES OF PAROPHRYS. 


a. Body elongate-elliptical; snout very prominent, forming an abrupt angle with the 
descending profile; eyes large, 44 in head, separated by a very narrow, high ridge, 
the upper eye encroaching on the dorsal outline; teeth small, trenchant, widened 
at tip; fin-rays scaleless; scales cycloid, those on cheeks usually ciliated, espe- 
cially in northern specimens; head 3}; depth 23; D. 74 to 86; A. 54 to 68; lat. 
1. 105; vertebrae 11 + 33-=44; uniform light olive-brown; the young sometimes 
spotted with blackish ..--.- .on-sa see veeeee 005 v-- 2-2 oem sees VETULUS, 71. 


71. PAROPHRYS VETULUS. 


Parophrys vetulus Girard, Proc. Acad, Nat. Sci. Phila., 1854, p. 140 (California). Giin- 
ther, Cat. Fish., iv, 455 (copied). Lockington, Rep. Com. Fish. Cal., 1878-9, p. 
45. Lockington, Proc. U.S. Nat. Mus., 1879, p. 100 (San Francisco). Jordan 
and Gilbert, Proc. U. 8. Nat. Mus., 1880, p. 453 (Puget Sound, San Francisco, 
Monterey Bay, Santa Barbara). Jordan & Gilbert, Proc. U. 8. Nat. Mus., 1881, 
68 (Santa Barbara, Monterey, Puget Sound). Jordan, Nat. Hist. Aquat. 
Anim., 1884, 185 (Santa Barbara to Alaska). 

Pleuronectes vetulus Jordan and Gilbert, Synopsis Fish. N. A., 1882, 831. 

Pleuronectes digrammus Giinther, Cat. Fish., iv, 445, 1862 (Victoria). 

Parophrys hubbardi Gill, Proc. Ac. Nat. Sci. Phila., 1862, 281 (San Franciscbd). 
Habitat.—Pacifie coast of North America, Alaska to Santa Barbara. 
This small flounder lives in waters of moderate depth. Itis, next to 

Platichthys stellatus, probably the most abundant of the flounders of 

the California coast. 


xyenus XXITX.—INOPSETTA. 


Inopsetta Jordan & Goss, Cat. Fish. N. A., 1885, 136 (ischyrus). 

Typre: Parophrys ischyrus Jordan & Gilbert. 

This genus contains a single species, closely allied to Platichthys stel- 
latus, but separated from it by the curious character common to many of 
our Pacific coast flounders, of having an accessory branch to the lateral 
line. In technical characters there is not very much to separate Inop- 
setta from Parophrys, though the resemblance between J. ischyra and P. 
vetulus is not very close. 


ANALYSIS OF SPECIES OF INOPSETTA. 


a. Body oblong, robust; snout projecting, forming an angle with the profile; teeth 
narrow incisors; interorbital space rather broad, scaly; eyes large; lower 
pharyngeals each with two rows of coarse, blunt teeth; scales thick, firm, ad- 
herent, loosely imbricated, all ctenoid on both sides of body, those on head 
roughest; accessory lateral line short. Head 34; depth 2. D. 70 to 76; A. 52 to 
57; lat.1.85. Light olive-brown, with dusky blotches, blind side more or less 
spotted.ortnged wathirusty ~coe sc se == ose ce ee ae een eee eee IscHYRA, 72. 


72. INOPSETTA ISCHYRA. 


Parophrys ischyrus Jordan and Gilbert, Proc. U. S. Nat. Mus., 1880, 276 and 453 
(Puget Sound). Jordan and Gilbert, Proc. U.S. Nat. Mus., 1881, 67 (Seattle). 
Jordan, Aquat. Anim., 1884, 185 (Seattle). . 

Pleuronectes ischyrus Jordan and Gilbert, Syn. Fish. N. A., 1882, 831. 

Isopsetta ischyra Jordan, Cat. Fish. N. A., 1885, 136. 


aang 


; 
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Habitat—Puget Sound (probably northward to Alaska). 
This species is known only from four specimens taken by Dr. Jordan 
at Seattle in 1880. It is a large rough flounder, with firm white flesh. 


Genus XX X.—ISOPSETTA. 


Isopsetta Lockington, MSS., Jordan & Gilbert, Synopsis Fish. N. A., 1883, 832 (iso 
lepis). 

TYPE: Lepidopsetta isolepis Lockington. 

This genus consists of a single species found on the coast of Califor- 
nia. It approaches in many respects very close to the large-mouthed 
flounders of the type of Hippoglossoides, and it may fairly be said to 
be intermediate between Psettichthys and Lepidopsetta. Its affinities on 
the whole seem to be nearest the latter. 


ANALYSIS OF SPECIES OF ISOPSETTA. 


a. Body elliptical, much compressed, its outlines very regular; eyes rather large, the 
upper 43 in head, the interorbital space broad, flattish , and scaly. Scales rather 
large, ctenoid, closely imbricated ; maxillary 33 in head ; teeth bluntish, conical, 
close-set, but not forming a cutting edge. Lower pharyngeals each with two 
rows of bluntish teeth ; lateral line with a slight arch in front, and an accessory 
branch nearly as long ashead. Head 4; depth2}. D.88;A.65; lat.1.88. Colo, 
dark-brown, mottled and blotched with darker. Vertebraw 10+ 32 —=42. 

ISOLEPIS, 73, 


73. ISOPSETTA ISOLEPIS. 


Lepidopsetta umbrosa Lockington, Proc. U. 8. Nat. Mus., 1879, 106. (San Francisco ; 
not of Girard.) 

Lepidopsetta isolepis Lockington, Proc. U.S. Nat. Mus., 1880,325. (San Francisco.) 

Parophrys isolepis Jordan & Gilbert, Proc. U.S. Nat. Mus., 1880, 453, 1881, 67 (Puget 
Sound, San Francisco). Jordan & Gilbert, Syn. Fish. N. A., 1882, 832. Jor- 
dan, Nat. Hist. Aquat. Anim., 1884, 186 (Monterey to Puget Sound). 

Isopsetta isolepis Jordan, Cat. Fish. N. A., 1885, 136. 


Habitat.—Puget Sound to Point Concepcion, in rather deep water. 

This small flounder is rather common off the coast of California, 
where it reaches a length of about 15 inches. It much resembles Psei- 
tichthys melanostictus, but its small mouth and blunt dentition indicates 
a real affinity with the small-mouthed flounders, among which it is here 
placed. Its nearest relative among our species is doubtless Lepidop. 
setta bilineata. 


Genus XX XI.—LEPIDOPSETTA. 


Lepidopsetta Gill, Proc. Ac. Nat. Sci. Phil., 1864, 195 (wmbrosus). 


TYPE: Platichthys umbrosus Girard = Platessa bilineata Ayres. 

This genus probably contains but a single species, abundant on the 
Pacific coasts of North America. It is close to Inopsetta, from which it 
is separated by the areb of the lateral line, and still closer to Limanda, 
from which the aceessory branch of the lateral line alone separates it, 
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Pleuronectes variegatus Schlegel, from Japan, may belong to Lepidop- 
setta. 

The same name, Lepidopsetta, has been lately given by Dr. Giinther 
to a very different genus of flounders. For the group so-called the 
name Mancopsetta of Gill should be used. 


ANALYSIS OF SPECIES OF LEPIDOPSETTA. 


a. Body broadly ovate, thickish; teeth bluntish, subconical: lower pharyngeals with 
two rows of blunt teeth. Snout projecting. forming an angle; eyes large, separ- 
ated by a prominent scaly ridge. Scalessmall, mostly ctenoid, those on the head 
very rough, especially in northern specimens (var. wmbrosa); scales of the blind 
side smooth; accessory lateral line half length of head. Anal spine present. 
Head 33; depth 24. D. 80; A. 60; lat. 1.&5. Vertebre,114+29—40. Yellowish 
brown, with numerous round pale blotches .....---....-----.-.-- BILINEATA, 74, 


74, LEPIDOPSETTA BILINEATA 
[Plate XI.] 


Platessa bilineata Ayres, Proc. Acad. Nat. Sci. Cal., 1855, p. 40 (San Francisco). 

Pleuronectes bilineatus Giinther, Cat. Fish., 444, 1862 (copied). Jordan & Gilbert, 
Syn. Fish. N. A., 1882, 833. 

Lepidopsetia bilineata Gill, Proc. Ac. Nat. Sci. Phila., 1864, 195. Lockington, Proc. 
U.S. Nat. Mus., 1879, p. 103(San Francisco). Lockington, Rep. Com. Fish- 
eries California, 1878~’79, p. 46 (Farallone Islands). Jordan & Gilbert, Proc. 
U. S. Nat. Mus., 1880, p. 453 (Puget Sound, San Francisco, Monterey Bay). 
Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881, 68 (Monterey, Puget Sound). 
Bean, Proc. U. S. Nat. Mus., 1881, p. 241i (Monterey Bay, San Francisco, Puget 
Sound). Bean, Cat. Col. Fish. U. 8. Nat. Mus., p. 19, 1883 (Port Chatham, 
Cook’s Inlet). Bean, Proc. U. S. Nat. Mus, 1883, p. 353 (Carter Bay, 
British Columbia). Jordan, Nat. Hist. Aquat. Anim., 184, pl. 50 (Monterey 
to Alaska). 

Platichthys wmbrosus Girard, Proc. Ac. Nat. Sci. Phila., 1856, 136. (Puget Sound.) 

Pleuronectes umbrosus Giinther, iv, 1862, 454. (Ksquimault Harber.) 

Pleuronectes perarcuatus Cope, Proc. Ac. Nat. Sci. Phila., 1873. (Alaska. )_ 


Habitat.—Pacific coast of North America, Alaska to Monterey. 

This species is one of the commonest of the flounders of the Pacific 
coast, its abundance apparently increasing towards the northward. It 
reaches a weight of five or six pounds and is an inhabitant of shallow 
waters. Specimens from Puget Sound and northward are rougher than 
Southern specimens and constitute a slight geographical variety, for 
which the name of Lepidopsetta bilineata umbrosa may be used. Th's 
is the same as the perarcuatus of Cope. 


Genus XX XII.—LIMANDA. 


Limanda Gottsche, Wiegmann’s Archiv, 1835, 100 (limanda). 
Myzopsetta Gill, Proc. Ac. Nat. Sci. Phila., 1864, 217 (ferruginea.) 

TypPr: Pleuronectes limanda Linneus. 

This genus is closely allied to Pseudopleuronecies, from which it differs 
only in the presence of an arch on the anterior part of the lateral line. 
Four species of Limanda are now recognized. 
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ANALYSIS OF SPECIES OF LIMANDA, 


a, Head comparatively large, 34 to 44 in length. 
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bd. Scales rather small, 90 to 100 in the course of the lateral line seales of right 


side ctenoid,closely imbricated; those of blind side mostly smooth. 


c. Teeth conical, close-set, ieee a continuous series, about 11 + 30 in the lower 
jaw; snout abruptly projecting, forming in front of upper eye a sharp angle 


with the descending profile; head rather long; eyes large, separated by a 


high 


and very narrow ridge, which is continued in long rugose prominences above 
the opercle. Head 4; depth 23; D. 85; A. 62; lat. 1. 100; color brownish olive, 
with numerous irregular reddish spots; fins similarly marked; blind side largely 
demon-yellonsat)je fats tao cee eo sema) eb es ashi NURSE el FERRUGINEA, 75. 
c. Teeth less conical, less closely set, in an irregular series, about 10 + 20 in iower 
jaw; snout less prominent, forming a slight angle with the profile; head rather 
smaller; eyes separated by a moderate ridge, broader and lower than in ZL. 


ferruginea ; no rugose prominences above opercle. Head 44; depth 24; D. 


65 to 


78; A. 50 to 62; scales 86 to 96; vertebre 40; color brownish, with some cloudy 
IIMS OM Cuskcy: SPOLS a .cej2ce,cn oa <==, as cae alsececcs sce sees LIMANDA, 76. 


bb. Scales larger, wide apart, about 80 in the course of the lateral line, 


each 


scale with 1 to 4 spinules, those mostly erect; scales of blind side more or less 

rough; lower pharyngeals narrow, with bluntish teeth; interorbital space 

narrow, scaly; head large; snout not forming a distinct angle with the profile ; 

teeth small, subconical. Head, 34; depth 2; D. 69 to 74; A. 53 or 54; lat. 1. 
about 80. Color brown, nearly plain, the Blind side with nee of yellow. 

ASPERA, 77, 

ad. UHead very short, 53 in length ; snout very short ; interorbital space very narrow ; 

teeth small, apparently biserial, chiefly on the blind side; curve of lateral 

line half as deep as long, as Tene as head; scales strongly ctenoid, those on 


blind side smaller and cycloid. Head, 54; depth, 22; D. 64; A. 63; lat. 
7-+61). Color grayish, mottled with darker, a conspicuous black blotch on 


1. 88 


outer rays of caudal on each side.] (Goode).--...............--...BEANI, 78. 


75. LIMANDA FERRUGINEA. 
(THE Rusty Das.) 


[Plate XII. ] 


Platessa ferruginea D. H. Storer, Fish. Mass., 1839, 141, pl.2(Cape Ann). DeKay, New 
York Fauna, Fishes, 1842, 297, pl. 48, f. 155 (New York). Storer, Syn. Fish. 


N. A., 1346, 476. 


Pleuronectes ferrugineus Giinther, iv, 447, 1862 (Boston). Jordan & Gilbert, Syn. Fish. 


N. A., 1882, 834. 
Myz Mereiia jerchginea Gill, Proc. Ac. Nat. Sci. Phila., 1864, 217. 


Limanda ferruginea Goode, Proc. U.S. Nat. Mus., 1380, 472 (New England). Goode, 


Hist. Aquat. Anim., 1884, pl. 49. 


Platessa rostrata H. R. Storer, Bost. Journal Nat. Hist., vi, 268, 1850 (Labrador). 


Limanda rostrata Gill, Proc. Ac. Nat. Sci. Phila., 1864, 217. 


Habitat.—Atlantic coast of North America, Labrador to New Y 


This species is rather common northward on our Atlantic coast. 


ork. 
It 


is allied to the European Dab, but has smaller scales and a more promi- 
nent snout. Our specimens are from the east coast of Massachusetts. 
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76. LIMANDA LIMANDA., 
(THE Das.) 


Pleuronectes limanda Linneeus, Syst. Nat., ed. x, p. 270, 1758 (after Artedi) (and of the 
early copyists). Giinther, Cat. Fish., iv, 446, 1862 (Firth of Forth; Ply- 
mouth). Day, Brit. Fishes, vol. ii, p. 31, plate civ. 

Pleuronectes limandula Lacépede, Hist. Nat., Poiss., iv, 1803 (after ‘‘la Limandelle ”. 
Duhamel, ix, ch. 1, p. 268, pl. 6, f. 3, 4.) 

Limanda vulgaris Gottsche, ‘‘Wiegmann’s Archiv, 1835, 100.” 

Limanda oceanica Bonaparte, Catologo, 48, 1846. (Platessa limanda L.) 

? Limanda pontica Bonaparte, 1. ¢., 48, 1846 (Black Sea, after Pallas). 

Pleuronectes linguatula Gronow, Syst., ed. Gray, 1854, 88 (not of L.). 

Habitat.—Northern coasts of Europe, south to France. “ 

This small flounder is abundant on the coasts of Northern Europe 
and southward to the coasts of France. Our specimens are from the 
market at Paris. 

Giinther speaks of other specimens, more elongate, the depth being 
but two-fifths the length without caudal. The synonym Pleuronectes 
linandula would appear to belong to this latter type. 


77. LIMANDA ASPHERA. 
[Plate XIII. ]} 


ceuronectes asper Pallas, Zoogr. Rosso.-Asiat., 1811, iii, 425 (east coast of Siberia). 

Giinther, iv, 454, 1862 (copied). Steindachner, Pleuronectiden, etc., aus 

Decastris Bay, 1870-5 (Decastris Bay). Jordan and Gilbert, Synopsis Fish. 

N. A., 1882, 835. (Description from Alaskan specimens collected by Dr. Bean.) 

Limanda aspera Bean, Proc. U. S. Nat. Mus., 1831, p. 242 (Sitka, St. Paul, Humboldt 

Harbor, Shumagins, Port Clarence, Plover Bay, Siberia; Indian Point; Si- 

beria). Bean, Cat. Col. Fish, U.S. Nat. Mus., 1883, p. 20. (Sitka, Alaska.) 

Bean, Proc. U.S., Nat. Mus., 1883, p. 354 (Port Simpson, Cardenas Bay, British 

Columbia). Bean, Hist. Aquat. Anim., 1884, 184, pl. 48. (Gulf of Alaska, 
Unalashka, Sitka, Wrangel. ) 

Habitat—Coasts of Alaska and Kamtschatka. 

This species is chiefly known from the accounts given by Dr. Bean, 
who has collected it in various localities in Alaska. Its scales are 
larger and rougher than in L. ferruginea which, in many respects, it re- 
sembles. A specimen from the island of Saghalien is in the museum at 
Cambridge. 


78. LIMANDA BEANI. 


Limanda beani Goode, Proc. U. S. Nat. Mus., 1880, 473 (southern coast New England, 
deep-sea stations, 875, 876). 
Pleuronectes beani Jordan and Gilbert, Syn. Fish. N. A., p. 835, 1882. 
Hahitat.—Deep water off the coasts of New England. : 
We know this species only from the accounts given by Professor 
Goode, 
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Genus XX XIII.—PSEUDOPLEURONECTES. 


Pseudopleuronectes Bleeker, Comptes Rendus Acad. Amst., Pleuron., 7, 1862 (planus). 

Type: Plewronectes mani Mitchill= Pleuronectes americanus Wal- 
baum. 

This genus is distinguished from Platessa chiefly by the well-imbri- 
cated ctenoid scales, and from Limanda, which it more closely resembles, 
by the want of arch to the lateral line. Besides the typical species, we 
refer to this genus a second from the North Pacific. 


ANALYSIS OF SPECIES OF PSEUDOPLEURONECTES. 


a. Dorsalrays 65; anal rays 48. Body regularly elliptical; a very slight angle above 
eye; interorbital space rather broad, convex, half as wide as eye, and entirely 
scaly ; a low granular ridge above opercle. Head 4; depth 24; lat. 1. 83. Ver- 
tebre 10-4 26=36. Color dark rusty brown, plain or mottled with darker ; fins 
MGA LVS Ain Meese he era ice) S Staalate eee eeletclats save atid sineie s, se ei AMERICANUS, 19. 

aa. [Dorsal rays 58; anal 38. Body subelliptical, the snout rather pointed, and not 
forming an angie above eye; interorbital space rather broad, half width of eye; 

a rather prominent rugose ridge above opercle, with a Sills similar ridge be- 

hind it; both sides of jaws with teeth. Head 3%; depth 2); lat.1.70. Color 

brown, with vague dusky spots; six or seven blackish vertical bars on dorsal and 

anal; similar lengthwise blotcheson caudal. ] (Steindachner) . PINNIFASCIATUS,80, 


79. PSBUDOPLEURONECTES AMERICANUS. 


(THE COMMON FLAT-FISH OR WINTER FLOUNDER.) 
[Plate XIV. ] 


Flounder, Schopf, ‘Schrift. Gesellschaft Naturforschender Freunde, viii, 1788, 148.” 
(New York.) 

Pleuronectes americanus Walbaum, Artedi, Piscium, 1792, 113 (based on the ‘‘ Floun- 
der” of Schépf). Bloch & Schneider, Syst. Ichth., 1801, 150 (copied). 
Giinther, iv, 443, 1862 (New York). Jordan & Gilbert, Synopsis, 1882, 837. 
Stearns, Proc. U. 8S. Nat. Mus., 1883, 125 (Labrador). 

Pseudopleuronectes americanus -Gill, ree. Ac. Nat. Sci. Phila., 1864, 216. Goode, Nat, 
Hist. Aquat. Anim., 1884, 182, pl. 44 (Chesapeake Bay to Bay of Chaleur), 

Platessa plana Storer, Fishes Mass., 1839, 140. DeKay, New York Fauna, Fishes, 295, 
pl. 49, f. 158, 12842 (New York). Storer, Synopsis, 1846, 476. 

Pseudopleuronectes planus Bleeker, Comptes Rendus Amsterd., xiii, 1862, 7. 

Platessa pusilla DeKay, New York Fauna, Fishes, 1842, 206, pl. 47, f. 153 (New 
York). Storer, Synopsis, 1846, 477. 

Habitat.—Atlantic coast of North America from Labrador to Chesa- 
peake Bay. 

This small flounder is one of the most abundant of the group on our 
Atlantic coast. It reaches a length of about 15 inches and a weight of 
less than two pounds. Itis a very good food-fish and sells readily in 
the markets. Along the south coast of Massachusetts this species is 
more abundant than any other of the flat-fishes. 

The specimens examined by us are from Labrador, Cape Breton, An- 
ticosti, Grand Menan, Boston, Provincetown, Wood’s Holl, New Bed- 
ford, and Somers Point, New Jersey. 

S. Mis. 90-———19 
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80. PSEUDOPLEURONECTES PINNIFASCIATUS. 


Pleuronectes pinnifasciatus (Kner) Steindachner, Ueber einige Pleuronectiden, etc., aus 
Decastris Bay, 1870, 2, pl. 1, f. 1 (Decastris Bay). 

Habitat.—Sea of Kamtschatka, Decastris Bay. 

This species is known to us only from Dr. Steindachner’s description 
and excellent figure. From this we conclude that it belongs to the 
group called Pseudopleuronectes, although its pharyngeals have not 
been described. It seems to us nearer to P. americanus than to Liop- 
setta glacialis. 


Genus XXXIV.—PLATESSA. ° 


Pleuronectes Artedi, Genera, etce., in part. 
Pleuronectes Linnzeus, Syst. Nat., ed. x, 268, 1758 (includes all known Pleuronec- 


lide). 
. Platessa Cuvier, Regne Animal, ii, 1817 (platessa), (first subdivision of Pleuronectes 
L.). 


Platessa Fleming, Brit. Anim., 1828, 198 (vulgaris-=platessa), (first restriction of 
Pleuronectes L. to Pl. maximus and relatives). 

Pleuronectes Swainson, Nat. Hist. Class’n Anim., ii, 1839 (platessa), (second re- 
striction of Pleuronectes). 

Platessa DeKay, New York Fauna, Fishes, 1842 (platessa). 

Pleuronectes Bleeker, Comptes Rendus Acad. Amsterd., xiii, 1862 (platessa), (and 
of most recent authors). 

Flesus Moreau, Poissons de France, 1881, 299 (flesus). 


TyPE: Pleuronectes platessa Linneus. 

The reasons for retaining for this genus the name Platessa instead 
of Plewronectes have been given under the head of the latter genus. 

It is possible that the numerous related groups or genera, Pseudopleu- 
ronectes, Platichthys, and Liopsetta, should not be separated from Pla- 
tessa. Convenience in definition of the groups seems, however, best 
served by regarding each of these types as forming a. distinet genus, 
though whether they are called genera or subgenera is a matter of 
minor importance. The group Flesus is fairly well defined, and may, 
perhaps, also merit generic rank. 


ANALYSIS OF SPECIES OF PLATESSA. 


a. Teeth incisor-like, compressed, close set, forming a continuous cutting edge; no 
stellate scales at bases of dorsal and anal rays; lower pharyngeals narrow, 
the teeth almost uniserial. (Plaiessa.) 

b. Snout projecting, forming a distinct angle above eye .........-.--PLATESSA, 81. 
x. Seales all cycloid, no ciliated scales anywhere ; a series of about six small, 
bony tubercles on ridge above opercles; a small tubercle behind upper 

eye, and one before lower; interorbital space narrow, smooth. Head, 34; 

depth, 2. D. 67 to 77. A. 50 to 57. Vertebrew, 144+ 29=43. Color, 
brownish or dusky, with rather large, round yellowish spots, which fade in 

spirits. (These spots rarely black, and persistent.)...Var. platessa, 81 (a). 
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xz. Scales not all cycioid, some of those along lateral line, along the base of 
dorsal and anal and on sides of head and abdomen ciliated, otherwise as in 

the preceding. D. 62to66. A. 46 to 48. Light brownish, with yellow 

spots. (Gottsche)-. eee ee ecco e+ + ---- -------- Var. pseudofiesus, 81 (b). 

bb. Snout not projecting, so Suge distinct angle above eye ; tubercles on ridge 
above opercle at base of lateral line, coarser than in Pl. platessa, and 

about five in number ; a small tubercle behind upper eye ; scales small, ey- 

cloid in all specimens examined. Head, 33; depth, 2. D.68. A.50. Lat. 

1.78. Color, grayish, mottled with paler and with round biack spots; fins 

Veh Geng is oS NG AE ese tiee Cre ine aoe ae SIRE Same ceae QUADRITUBERCULATA, 82. 

aa. Teeth in jaws small, conical, aiae arated: not forming a continuous cutting 
edge ; a stellate scale or tubercle at the base of each ray of dorsal and anal; 

lower pharyngeals rather narrow, each with four or five:rows of teeth. 

(Flesus Moreau.) + 

c. Body oblong-elliptical, a small angle above eye. Head, 34 in length; depth, 

Oe VeLue DE ol 2 |= Cb OO. we canines cosa ns sme Wace dens eor -FLusos, 83. 
. Sides of head and anterior portion of lateral line with coarse stellate scales 
or tubercles ; smaller ones on sides of abdomen, the scales otherwise cycloid; 
granular ridge above opercle usually without tubercles. D. 60'to 62. A. 
39 to 45. Color brownish, irregularly mottled, the blind ae rarely spotted 
with darker ..-......--------2+----------------------.. Var. flesus, 83 (a). 
yy. Sides of head and lateral line nearly or quite destitute of tubercles, the 
scales all cycloid except those at the bases of the fin-rays and a few about 
the eyes; ridge above opercle usually with one or two rugose prominences. 
D. 62 to 64. A. 41 to 48. Color, dark-brown, often marbled with darker, 
the blind side usually with irregular dark spots........ Var. glabra, 83 (b). 


= 


81. PLATESSA PLATESSA. 
(THE PLAICE.) 


[Plate XV. ] 


a. Var. platessa. 


Pleuronectes No. 1, Artedi, Genera, etc. 

Pleuronectes platessa Linnzeus, Syst. lee ed. x, 1758, 269 (after Artedi) (and of the 
early copyists). Giinther, i 440 (Firth of Forth; Brighton ; Bohuslin), 
Day, Fish. Great Britain, ii, 25, pl. ci (and of recent writers generally), 

Scophthalmus diurus Rafinesque, renee di Ittiologia Siciliana, 1810, 53 (based on the 
Quarrelet of Rondelet). 

Platessa vulgaris Fleming, British Anim., 198, 1823 (and of numerons authors). 

Pleuronectes latus Cuvier, Regne Animal, ed. ii, 1828 (deformed example, France). 

Pieuronectes borealis ‘‘ Faber, Isis, 1828, 863” (Iceland). 


b. Var. pseudoflesus (variety ?). 


Platessa pseudoflesus Gottsche, Wiegmann’s Archiv, 1835, 143 (German Ocean). 
Pleuronectes pseudofiesus Giinther, iv, 441 (copied). 


Habitat.—Coasts of northern Europe, south to Italy. 

This is one of the most common of the flat-fishes of Europe, and is, 
next to the halibut and the turbot, the one of most importance as a food- 
fish. It reaches usually a weight of five or six pounds, although speci- 
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mens of 15 pounds have been recorded. It is rather more northerly in 
its range than the mud-flounder, it being a comparatively rare species in 
the Mediterranean. 

Our specimens of this species are from the markets of Paris. We have 
examined others in the Museum at Cambridge, from various localities in 
France, England, Holland, and Scandinavia. There are also a number 
of specimens froin Trieste (Coil. Salmin). In one lot of these there are 
large black rounded blotches, inky in color, and permanent in alcohol. 
These take the place of the usual orange spots, which are evanescent in 
aleohol. Others from the same locality have the usual coloration. 

We know nothing of the species called “ pseudoflesus.” It seems to 
us likely that it is a variety, or perhaps accidental variation, of Platessa 
platessa, the chief difference consisting in the presence of ciliated scales 
on the head and other parts of the body. It must be regarded as a 
very doubtful species at the best. 

The alleged species Platessa borealis is also unknown to us. It is 
said to differ in having smaller teeth—31 on the blind side of the pre- 
maxillary. 


82. PLATESSA QUADRITUBERCULATA. 


Pleuronectes quadrituberculatus Pallas, Zoogr. Rosso-Asiat., ili, 423, 1811 (sea between 
Kamtschatka and Alaska). Bean, Proc. U. S. Nat. Mus., 1881, 241 (Kodiak). 
Jordan & Gilbert, Syn. Fish. N. A., 1882, 836 (from specimens collected by 
Dr. W. J. Fisher). 

Parophrys quadrituberculatus Giinther, iy, 456 (copied). 

Pleuronectes pallast Steindachner, Ichth. Beitr., viii, 45, 1879, plate (Kamtschatka). 


Habitat.—Behring Sea. 

This small flounder is known to us only from descriptions and from 
a specimen (28025) collected by Mr. W. J. Fisher at Kodiak, described 
by Jordan and Gilbert. Itseems to be a rare species even in the remote 
regions it inhabits. Although its pharyngeal teeth have not been ex- 
amined, there can be little doubt that it will prove a near ally of Pla- 
tessa platessa. 


83. PLATESSA FLESUS. 
(THE MuD-FLOUNDER OR FLUKE.) 
a. Var. flesus. 


Pleuronectes flesus Linnzus, Syst. Nat., ed. x, 270, 1758 (after Artedi, and of copyists). 
Giinther, iv, 450, 1862. Steindachner, Ichthyol. Bericht., Sechste Fortset- 
zung, 53, 1863 (Bilboa, Coruna, Vigo, Barcelona, Cadiz, Gibraltar, Rio Mino, 
Pomerania, Kattegat; unites flesus and glabra; Spanish localities belong to 
the latter). Day, Fish. Great Britain, vol. ii, 33, pl. cv, and of recent authors 
generally. 

Platessa flesus Fleming, British Anim., 1828, 198, and of numerous writers, 

Pleuronectes passer Linnzeus, Syst. Nat., ed. x, 271, 1758 (reversed example). 

Pleuronectes flesoides Pontoppidan, ‘ Hist. Nat. Dani, 158, tab. 15,” 1765 (reversed 
example). 

Pleuronectes roseus Shaw, ‘‘ Nat. Mise.. vii, 238,” 1800 (albino example). 


ee a eo 
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Pleuronectes luscus Pallas, Zoogr. Rosso-Asiat., iii, 427, 1811 (Black Sea). ‘‘ Nordmann, 
in Demidoff, Voy. Russ. Mérid., iii, 5382, Pise., tab. 27” (Black Sea). Giinther, 
iv, 452 (copied). 
Pleuronectes carnaria Brown, “ Edinburgh Journal, Nat. and Geol., ii, 99, t. ii” (al- 
bino example), 1830. 
Platessa melanogaster Higgins, ‘‘ Zoologist, xiii, 1855, 4596 ” (doubled example). 
Pleuronectes bogdanovi Sandeberg, Bull. Sci. Mosc., lii, pt. 2, p. 236, 1878 (White Sea). 
Flesus vulgaris Moreau, Poiss. de France, 1881, iii, 299. 
b. Var. glabra. 
Platessa glabra Rathke, Fauna der Krym., 352, 1337 (Crimea). 
Platessa passer Bonaparte, Fauna Italica, Pesci, 1838-1840. 
Pleuronectes italicus Giinther, Cat. Fish. Brit. Mus., iv, 1862, 452 (Dalmatia). 

Habitat.—All coasts of Hurope, ascending the streams; the typical 
form in northern Europe; var. glabra in the Mediterranean, 

This small species is the common “ flounder” or “fluke” of Europe. It 
is almost everywhere very abundant, but it is held in low esteem as a 
food-fish. It reaches a length of less than a foot. Our specimens of the 
typical form, flesus, are from the markets of Paris, but we have examined 
others from various localities in northern Europe. The form called 
lusca, from the Black Sea, we have not seen, and do not know whether 
it differs at all from the typical flesus or not. 

The common Mediterranean form called glabra (italica) differs a good 
deal in appearance from the ordinary jlesus, but this difference lies 
mainly in the greater smoothness of the scales about the head. 

The numerous specimens before us from Venice and Trieste differ 
from those of jflesus only in the entire absence of the stellate tubercles 
which cover the head and the neighborhood of the lateral line in that 
species. Steindachner regards the two as unquestionably identical. 
Still it seems best to regard them as distinct subspecies, especially as 
no intermediate specimens have come to our notice. Rathke’s deserip- 
tion of Platessa glabra evidently belongs to the form called italicus 
by Dr. Giinther. Rathke’s lusca agrees with the typical flesus. The 
Pleuronectes bogdanovi of Sandeberg from the White Sea seems to be 
nearly the same as the typical flesus. It is said to be deeper (depth 2 
in length), smoother, with shorter pectorals (2in head). Teeth trun- 
cate, close-set. Body smooth, except for a row of tubercles on eyed 
side on bases of dorsal and anal, and two or three similar rows on front 
of lateral line. D, 53 to 56; A, 37 or 38, 


Genus XXX V.—LIOPSETTA. 


Liopsetta Gill, Proc. Ac. Nat. Sci. Phila., 1864, 217 (glaber) (females). 

Buchalarodus Gill, Proc. Ac. Nat. Sci. Phila., 1864, 222 (putnami) (males). 

TYPE: Platessa glabra Storer = Euchalarodus putnami Gill. 

This genus comprises one, two, or three species of small flounders of 
the Arctic seas. The genus is distinguished by the large, half-united 
pharyngeals, as also by the peculiar squamation, the scales in the males 
being very rough, inthe females smooth. This difference has given rise 
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to the nominal genus Huchalaredus based on the males, while Liopsetia 
was based on the smoother females, which were erroneously supposed 
to be scaleless. 

The following analysis gives the supposed differential characters of 
these species, but these characters are of very slight importance, and it 
is probable that the three nominal species are all varieties of Liopsetta 


glacialis. 
ANALYSIS OF SPECIES OF LIOPSETTA. 


a. [Ridge above opercle ending in two obtuse tubercles; scales of blind side smooth, 
those of the eyed side ciliated (probably in males only); interorbital ridge prom- 
inent, acute ; head, 44 in total with et es depth, 23. D., 50 to 57; A.,36 to 41. ] 
(Lilljeborg). - Besta sahatetess -- DVINENSIS, 84. 

aa. Ridge above ae Careiee rugose, ate aed aR = end, ipa aac: distinct 
tubercles; scales ctenoid on both sides in males, those of the blind side smoother. 

b. Pectoral fin long, about half length of head in the females, two-thirds head in the 
males. Head, 34; depth, 2. D., 55; A., 40; Lat. 1., 70. Color, grayish brown, 
mottled with darker; tins with blackish spots. Ae identical with the 
next).. 4 mere aA .- PUTNAM], 85. 

bb. Pectoral on phere hanely half ign eat on Heady even in ie moe Geant 4; depth, 
2; D.,56; A., 37 to 42. Vertebree, 13+-27=40. Color, dark town, the fins spatteal 
GLACIALIS,* 86. 


84. LIOPSETTA DVINENSIS. 


Platessa dvinensis “Lilljeborg, Vet.-Akad. Handl., 1850, p. 360, tab. 20” (mouth of © 


River Dwina). Nilsson, ‘‘Skand. Fauna, iv, 617.” 
Pleuronectes dvinensis Giinther, iv, 442 (copied). 


Habitat.—Arctie coasts of Russia. 

This species is known to us only from the description copied by Giin- 
ther from Lilljeborg. It is apparently a species very closely related to 
Liopsetta glacialis, and it is most likely identical with the latter. 


85. LIOPSETTA PUTNAMI. 


(THE EEL-BACK FLOUNDER. ) 
[Plate XVI. ] 


Platessa glabra Storer, Proc. Boston Soc. Nat. Hist., p. 130, 1843 (female). Storer, 
Syn. Fish. N. A., p.477, 1846. Storer, Hist. Fish. Mass., 1867, p. 199, pl. xxxi, 
fig. 1. Putnam, Bull. Essex Inst., vi, 1874, p. 12 (not of Rathke, 1837). 

Liopsetta glabra Gill, Proc. Acad. Nat. Sci. Phila., 1864, p. 217. 

Pleuronectes glaber Gill, in Report U. 8. Com. Fish and Fisheries, 1873, p. 794. Goode 
and Bean, Amer. Jour. Sci. and Arts, xiv, 1877, p.476; xvii, 1879, p, 40. Goode 
and Bean, Proc.U.8. Nat. Mus., 1878, 347 (Casco Bay, Beverly Bridge, Salem, 
Bucksport, Me.). Jordan and Gilbert, Syn. Fish. N. A., 1882, p. 836. Goode, 
Nat. Hist. Aquat. Anim., 1384, p. 183, pl. 45. 

Euehalarodus putnami Gill, Proc. Acad. Nat. Sci. Phil., 1864, p. 216-221 (Salem, 
Mass.) male. Gill, Report U.S. Com. Fish and iisueniag 1873, p.794. Goode 
and Bean, Amer. Jour. Arts and Sci., xiv, 1877. 


Habitat.—Atlantic coast of North America, from Cape Cod north- 
ward to Labrador and beyond. 


* The pharyngeals in dvinensis and glacialis have not been examined. 
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This species is rather common along the coast of Northern Massachu- 
setts and northward to Labrador. Specimens are frequently found in 
the markets, mixed with those of Pseudopleuronectes americanus. The 
numerous specimens in our possession were found in the markets of 
Indianapolis, having been sent thither from Boston. 

The remarkable sexual differences in the species have been fully 
discussed by Dr. Bean (Proc. U. 8S. Nat. Mus., 1878, 345), the form for- 
merly called Huchalarodus putnami being the male, and that called 
Pleuronectes glaber being the female of the same species. These con- 
clusions of Dr. Bean are fully corroborated by our series of specimens 
in which both sexes are fully represented. 

As the name Platessa glabra is preoccupied by Rathke (1837), we must 
adopt the specific name putnami for this species if it be regarded as dis- 
tinct from Liopsetta glacialis. Taking our own notes and the published 
plate of the latter species asa guide, we can see no difference whatever 
by which Liopsetta putnami may be separated from it. It is possible, 
however, that differences would appear on actual comparison of speci- 
mens. In view of the wide distance between the habitats of the two 

species, we here leave them separate for the present. Although Liop. 
setta putnami is abundant where found, its ascertained range is some- 
what limited. The specimens in the U. S. National Museum represent 
localities from Salem, Mass., to Belfast, Me. In the Museum of Com- 
parative Zoology the localities represented are Previdence, Boston, 
Salem, Grand Manan, and Labrador. 


86. LIOPSETTA GLACIALIS. 


[Plate XVII. ] 


Pleuronectes glacialis Pallas, ‘‘Itin., iii, App., 706” (mouth of river Obi). Bloch and 
Schneider, Syst. Ichth., 1801, p.150 (copied). Pallas, Zoogr. Ross.-Asiat., iii, 
424, 1811 (mouth river Obi). Richardson, Fauna Bor. Amer., Fish., 258, 1836 
(copied). DeKay, N. Y. Fauna, Fishes, p..302, 1842 (copied). Storer, Syn. 
Fish. N. A., 1846, p. 479 (copied). Bean, Proc. U. 8. Nat. Mus., 1881, p. 241 
(Kotzebue Sound, Northern Alaska). Jordan and Gilbert, Syn. Fish. N. A., 
1882, 837 (from specimens taken by Dr. Bean). Bean, Cat. Col. Fish U.S. Nat. 
Mus., 1883, p. 20 (Kotzebue Sound, Alaska). Bean, Nat. Hist. Aquat. Anim., 
1884, 184, pl. 47 (Saint Michael’s). 

Pleuronectes cicatricosus Pallas, Zoogr. Ross.-Asiat., iii, 424, 1811 (male) (sea between 
Kamtschatka and Alaska). 

Pleuronectes franklinit Giinther, Cat. Fish., iv, 442, 1862 (Arctic seas of America) 
(female). Bean, Proc. U. S. Nat. Mus., 1881, p. 241. 


Habitat.—Arctic Ocean south to Saint Michael’s. 

This small flounder is known to us only from the specimens taken by 
Dr. Bean. It is said to be abundant in the Arctic Ocean, and as far 
south as Saint Michael’s, “although small, its great abundance and fine 
flavor make it important as an article of food.” 
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The male is the rough fish described by Pallas as P. cieatricosus. The 
smoother female is Dr. Giinther’s Pleuronectes franklinia, the sexual dif- 
ferences being much as in Liopsetta putnami. 

Indeed, as already intimated, we have little doubt that the Liopsetta 
putnami of the Atlantic is wholly identical with Liopsetta glacialis of 
the Arctic Ocean, and with Liopsetta dvinensis of the northern coasts 
of Russia. 


‘ 


Genus XXX VI.—PLATICHTHYS. 


Platichthys Girard, Proc. Ac. Nat. Sci. Phila., 1854, 136 (rugosus=stellatus). 


TypE: Platichthys rugosus Girard= Pleuronectes stellatus Pallas. 

This genus is composed of a single species, the largest of the small- 
mouthed flounders, and distinguished from related forms chiefly by the 
development of coarse stellate tubercles instead of scales. 


ANALYSIS OF SPECIES OF PLATICHTHYS. 


a. Body broad and short, very robust, the snout forming a slight angle with the pro- 
file; interocular space broad, with very rough scales; tubercles or scales coarsest , 
on head and along bases of fin-rays; lateral line without scales ; ridge above opercle 
rough; head 33; depth, 2; D. 58;0A. 42; vertebre 34; color dark brown, with 
lighter markings; fins reddish-brown, dorsal and anal each with four or five black 
vertical bands; caudal with three or four black longitudinal bands. .STELLATUS, 87, 


87. PLATICHTHYS STELLATUS. 
(THE CALIFORNIA FLOUNDER.) 
[Plate XVIII. ] 


Pleuronectes stellatus Pallas, Zoographia Rosso-Asiatica, iii, 1811, 416 (Alaska). Giin- 
ther, Cat. Fish., iv, 443, 1862 (Vancouver Islands, Behring Strait, Fraser 
River, Coronation Gulf). Steindachner, Pleur. von Decastris Bay, 1870, 1, 
(Decastris Bay). Jordan & Gilbert, Proc. U. 8S. Nat. Mus., 1880, p. 453 (San 
Francisco, Puget Sound, Columbia River, Monterey Bay, San Luis Obispo). 
Jordan & Gilbert, Proc. U.S. Nat. Mus., 1881, 68 (San Luis Obispo). Bean, 
Proc. U. 8. Nat. Mus., 1881, 240 (San Luis Obispo, Monterey, San Francisco, 
Cotumbia River, Puget Sound). Jordan and Gilbert, Syn. Fish. N. A., 1882. 
Bean, Proc. U.S. Nat. Mus., 1883, p. 353 (Port Simpson, Brit. Col.). Bean, Cat. 
Col. Fish. U. S. Nat. Mus., 1883, p. 20 (Yakutat Bay, Alaska). Jordan, Nat. 
Hist. Aquat. Anim., 1884, 184, pl. 46 (San Luis Obispo to Kamtschatka). 

Platessa stellata DeKay, N. Y. Fauna, Fishes, p. 301, 1842 (copied). Storer, Syn. Fish. 
N. A., 1846, p. 478 (copied). 

Platichthys stellatus Lockington, Rep. Com. Fish, Cal., 1878-79, p. 43 (San Francisco 
Bay, Humboldt Bay). Lockington, Proc. U. S. Nat. Mus., 1879, p. 91 (San 
Francisco). 

Platichthys rugosus Girard, Proc. Acad. Nat. Sci. Phila., 1854, pp. 139, 155.° Girard, U. 
S. Pacif. R. R. Sur., Fish., 148, 1859 (San Francisco, Presidio, Petaluma). 


Habitat.—Pacific coast of America, from Point Concepcion to the 
Arctic Ocean and south to Saghalien. 
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This is one of the largest of the American flounders, reaching a weight 
of 15 to 20 pounds. Of the small-mouthed flounders, it is considerably 
the largest species known. Itis an excellent food-fish, and from its size 
and abundance it is one of the most important of the group in the re. 
gion where it is found, constituting half the total catch of flounders on 
our Pacific coast. It lives in shallow water and sometimes ascends the 
larger rivers. It is one of the most widely distributed of all the floun- 
ders, its range extending from San Luis Obispo, where it was obtained 
by Jordan and Gilbert, to the mouth of the Anderson and Colville Riv- 
ers on the Arctic coast, where it was observed by Dr. Bean. <A speci- 
men from the island of Saghalien in Asia is in the museum at Cam- 
bridge. 


Genus XXX VII.—MICROSTOMUS. 


Microstomus Gottsche, Wiegmann’s Archjv, 1835, 150 (latidens) (not Microstoma 
Risso, 1826). 

Cynicoglossus Bonaparte, Fauna Italica, 1837, fasc., xix (eynoglossus Nilsson, not of L). 

Cynoglossa Bonaparte, Catalogo Metédico Pesci Europei, 1846, 48 (microcephalus) 

not Cynoglossus Hamilton, 1822). 

Brachyprosopon Bleeker, Comptes Rendus Acad. Sci. Amsterd., xiii, Pleuron, 7, 
1862 (microcephalus). 

Cynicoglossus Jordan and Gilbert, Syn. Fish. N. A., 1882, 460 (microcephalus). 


TypPE: Microstomus latidens Gottsche= Pleuronectes kité Walbaum. 

This genus is widely separated from Platessa and its allies by its 
greatly increased number of vertebra, a character accompanied by a 
similar increase,in the number of fin-rays. It is close to Glyptocepha- 
lus, but the lack of the cavernous structure of the bones of the head, 
a structure peculiar to the species of that génus, sufficiently distia- 
guishes it. Two species are known, small flounders of the Arctic seas, 
inhabiting considerable depths. 

We here retain the generic name Microstomus, although in accordance 
with recent usage of most ornithologists and ichthyologists, it should 
be suppressed, as identical with Microstoma. The two words are from 
the same root and differ only in the termination. But is not this dif- 
ference enough? The code of nomenclature of the American Ornithol- 
ogists’ Union very properly declares that ‘‘a name is only a name 
and has no necessary meaning,” and, therefore, no necessarily correct 
spelling, except the spelling selected by the writer from whom it dates 
its origin. As a result of this, the original spelling of each generic 

“name is (undoubted misprints aside) the orthography to be adopted, re- 
gardless of all questions as to the correct etymology of the word. 
AS a Necessary sequenve, it seems to us that all generic names, not 
actually preoccupied by names spelled in the same way, should be ten- 
able. There is no other certain boundary line between names tenable 
and names untenable. We propose therefore to regard all generic names 
as available unless used in zoology earlier and in exactly the same or- 


298 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [74] | 


thography. Among American genera of fishes we may therefore use 
the following, notwithstanding their earlier analogues : 


Microstomus for Cynicoglossus notwithstanding the prior Microstoma. 
Heterodontus Cestracion Heterodon. 
Lucania ae Lucanus. 
Thymatllus —_——--- Thymalus. 
Nebris =e Nebria. 
Cestreus (keorpevc) Cynoscion Cestreus (KeoTpa.oc). 
Xiphidion Xiphister Xiphidium. 
Amitra Monomitra Amitrus. 
Scytalina Scytaliscus Scytalinus. 
Lagochila Quassilabia Lagocheilus. 
Auchenopterus Cremnobates Auchenipterus. 
Ophisoma Congromurena Ophiosomus. 
Leucos Myloleucus Leucus. 
Pterophryne Pterophrynoides Pterophrynus. 
Scaphirhynchus Scaphirhynchops Scaphorhynchus. 
Brachirus Synaptura Brachyrus. 

If Microstomus be discarded, the name next in order of date is Cyn- 

icoglossus. 


The following is Bonaparte’s definition of Cynicoglossus as quoted by 
Gill (Proc. Ac. Nat. Sci. Phiia., 1864, 222) : 

‘Secondo é Cynicoglossus nob. che come il Pl. cynoglossus L. ha la linea 
laterale retta, la bocca piccola, 1 denti come quello di sopra | Platessa] ma 
la mascelle iguale, con labbra turgide, e ’ano senza spina.” 

Later, in his Catalogo Metodico dei Pesci Kuropei, Bonaparte changes 
this name from Cynicoglossus to Cynoglossa, giving the sole species as 
Cynoglossa microcephala, and quoting as its synonym ‘ Plewronectes cyno- 
glossus L. Nilss.” showing that his identification of the Linnzan species 
coincided with that of Nilsson, who at first used the name “ Pleuronectes 
cynoglossus” for the present species instead of the species of Glyptocepha- 
lus. In Bonaparte’s Catalogo, Glyptocephalus Gottsche is regarded by 
Bonaparte as synonymous with Platessa. 

It is thus evident, as Dr. Gill has suggested, that Bonaparte meant 

_to refer to the Pleuronectes microcephalus instead of Pl. cynoglossus, he 
‘Shaving followed Nilsson in his erroneous identification” of the latter 
with the former. In farther evidence of this we have the fact that Cyni- 
coglossus microcephalus (kitt) has no.anal spine, while such a spine is 
present in the species of Glyptocephalus. We would be, therefore, jus- 
tified in the use of Cynicoglossus instead of the later Brachyprosopon, 
if Microstomus should be regarded as ineligible on account of the prior 
name Microstoma. 

ANALYSIS OF SPECIES OF MICROSTOMUS. 


a. Dorsal rays 85 to 93; analrays 70 to 76. Head very small, 43 to 5} in length; depth 
about 243; eyes moderate, about 4 in head; pectorals 1? in head; lat. 1., 130; 
vertebra 13+ 35 = 48. Color dull yellowish-brown, body and fins clouded with 
blackish, fesscor o uiss cise sccm seme ineiaee aeee eeaiscne es areas Kirt, 88. 

aa. Dorsal rays 102; anal rays 85. Head larger, 44 in length; depth nearly 3 in 
length ; eyes large, 3 in. head, opercle above angle, adnate to the shoulder girdle ; 
pectoral short, 1} in head; lat. 1. 140; vertebrae 12-+-40=52. Olive-brown, blotched 
on)body ‘and fins with darker. - 2-25) ssocsses oe) = ancien eee Paciricus, 89. 
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88. MICROSTOMUS KITT. 


(THE SMEAR DAB.) 

Rhombus levis cornubiensis Jago in Ray, ‘Syn. Pisc., 162, tab. 1, f. 1.” 

The Smear Dab Pennant, British Zoology, iii, p. 230, pl. 41, 1776.” 

Pleuronectes kitt Walbaum, Artedi Piscium, iii, 1792, 120 (after Ray; the description 
in part confused with that of Lepidorhombus). 

Pleuronectes kitt Bloch & Schneider, Systema Ichthyologia, 1801, 162 (after Ray). 

Pleuronectes microcephalus Donovan, ‘‘ British Fishes, ii, pl. 42, 1801.” Giinther, iv, 447. 
Steindachner, Ichth. Beitr., viii,47 (Edinburgh). Day, Fishes Great Britain, 
ii, 28, pl. 102. Collett, Norges Fiske, 145, and of recent European writers 
generally. 

Platessa microcephala Fleming, British Anim., 198, 1828, and of numerous writers. 

Cynoglossa microcephala Bonaparte, Catalogo Metodico Pesci Eur., 1845, 48. 

Pleuronectes levis Shaw, Gen’l Zool., iv, 299, 1803. 

Pleuronectes quenseli HOlbdll, ‘‘ Bohusliins Fiske, iv, 59.” 

Pleuronectes quadridens Fabricius, “ Kongl. Dansk. Vid. Selsk. Afhandl., i, 39.” 

- Pleuronectes microstomus ‘ Faber, Isis, 1828, 886.” 

Microstomus latidens Gottsche, Wiegmann’s Archiv, 1835, 150. 

Pleuronectes gilli Steindachner, Ichth. Notizen, 1868, vii, 40. (Polar Sea, north of 
Iceland.) 

Habitat.—Seas of the north of Europe in rather deep water, south to 
Cornwall. 

This small flounder is rather common in the waters of Northern 
Europe. It reaches the length of a foot or more, and is said to be ex- 
cellent as food. We have no specimens at hand, and have therefore 
relied chiefly on the figure and description given by Dr. Day, in our 
comparison of this species with M. pacificus.- Like its congener, M. 
pacificus, this species is often very slimy in life. 

This species is*recorded by Day, on the authority of Dr. Steindach- 
ner, aS occurring in Kamtschatka. This reference probably belongs to 
M. pacificus. 

The specific name “ iitt,” given by Walbaum on the authority of 
Jago’s description, seems to be the one which should be adop ted for 
this species. According to Day, the species is still called ‘kitt” on 
the coast of Cornwall. 

Pleuronectes gilli, as described by Dr. Steindachner, seems to differ 
from Microstomus kitt only in the larger head, which is but 42 in the 
length to base of caudal. It is probably not specifically distinct from 
the latter. Only a single speeimen 104 inches long is known. 


89. MICROSTOMUS PACIFICUS. 


(THE SLIPPERY SOLE.) 
Glyptocephalus pacificus Lockington, Rep: Com. Fisheries, 1878-79, p. 43 (off Point 
Reyes). Lockington, Proc. U.S. Nat. Mus., 1879, p.86 (San Francisco). Jor- 
dan, Nat. Hist. Aquat. Anim., 1884, 188. 
Cynicoglossus pacificus Jordan and Gilbert, Proc. U.S. Nat. Mus., 1880, p. 453 (Puget 
Sound, San Francisco, Monterey Bay). Jordan and Gilbert, Proc. U.S. Nat. 
Mus., 1881, p.68 (Seattle). Jordan and Gilbert, Synopsis Fish. N. A., 1882, 838. 


Habitat.—Pacific coast of North America, Monterey to Vancouver’s 
Island, and probably northward. 
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This small founder abounds in deep water about San Francisco, but 
comes near the shore farther north. It is exceedingly slimy when first 
taken. ‘The large specimens are considered excellent as food, the smaller 
are thrown away. It rarely reaches the weight of a pound. 


Genus XXXVITI.—GLYPTOCEPHALUS. 


Glyptocephalus Gottsche, Wiegmann’s Archiv, 1835, 156 (saxicola = cynoglossus). 


TyPk: Glyptocephalus saxicola Gottsche= Pleuronectes cynoglossus L. 

This genus is one of the most strongly marked in the family, being 
distinguished from most of the genera by the greatly increased num- 
ber of vertebra, and from all of them by the remarkable cavernous 
structure of the bones of the head. 

There are two species known, found in the deep waters of the north- 
ern seas, the one in the Pacific, the other in the Atlantic. 


ANALYSIS OF SPECIES OF GLYPTOCEPHALUS. 


a. Pectoral fins very short, not faleate, that of right side about half Jength of head. 
yes large, about 3 in head, close together. Head 5in length, depth 22 (23 to 3). D. 
101 tolls. A. 87to99. Lat. 1.125. Vertebre 58. Color grayish*brown; fins with 
darkispots);tip of; pectoral dusky above -..---..- s2+++ sco seme CyYNOGLOssUs, 90. 

aa. Pectoral fin of colored side faleate, longer than head. Eyes large, 3? in head, 
close together. Head 4? in length, depth 3. D. 94 to106; A. 79 to 89 ; Lat. 1. 138. 
Vertebre 13 +-52= 65. Color uniform brown, the fins darker, the blind side 
dustedivwathvdarkwpointsnes sess oe cteee eats Ree cite ee cere ee ee ZACHIRUS, 91. 


90. GLYPTOCEPHALUS CYNOGLOSSUS. 
(THE CRAIG FLUKE.) 
[Plate XIX.] 


Plewronecies, sp., Gronow, Museum Ichthyol., 1, iv, 39, &c. (Belgium. ) 

Pleuronectes cynoglossus Linneus, Syst. Nat., ed. x, 1758, 269 (after Gronow). Giin- 
ther, iv, 449. Day, Fishes Great Britain, ii, 30, pl. 103. .(Lofoten, Finmark) 
(and of European writers generally.) y 

Glyptocephalus cynoglossus Gill,. Proc. Acad. Nat. Sci. Phila., 360, 1873. Goode & 
Bean, Proc. U. S. Nat. Mus., 1875, p. 21. (Salem, Mass.; Halifax; La Have 
Bank; Bedford: Basin, Halifax; Eastport, Me.) Goode, Proc. U. 8. Nat. 
Mus., 1880, 337. (Deep sea, south coast New England.) Goode, Proc. U. 
S. Nat. Mus., 1880, p. 475. (Deep sea, New England coast.) Collett, Norske 
Nord-Hays Expd., 1880, p.150. (Lofoten; Tana Fjord, Finmark.) Goode & 
Bean, Bull. Mus. Comp. Zoology, xix, 1883, 195. (Station 343.) Jordan & 
Gilbert, Syn. Fish. N. A., 1882, 838. Goode, Nat. Hist. Aquat. Anim., 1884. 

Solea cynoglossa Rafinesque, Indice di Ittiologia Siciliana, 1810, 53 (based on the 
Pole or Cynoglossum of Rondelet). 

Platessa pola Cuvier (Régne Animal, 1817). Lacépéde, Hist. Nat., Poiss., edition of 
1832, vi, 50, and of several authors. ; 

Pleuronectes saxicola Faber, ‘‘ Tidsskr. f. Naturv., 5 B., 244, 1828.” 

Glyptocephalus saxicola Gottsche, Wiegmann’s Archiv, 1835, 156. 

Platessa saxicola Kroyer, ‘‘ Danmark’s Fiske, 1843, 338.” 
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Pleuronectes nigromanus Nilsson, ‘‘ Prodr. Ichth. Scand., 1832, 55.” 

Platessa elongata Yarrell, ‘‘Supplement Brit. Fish., 1839.” 

Pleuronectes elongatus Giinther, iv, 450 (copied). 

Glyptocephalus elongatus Gill, Proc. Acad. Nat. Sci. Phila., 1873, 362. 

Glyptocephalus acadianus Gill, Proc. Acad. Nat. Sci. Phila., 1873, 360 (Nova Scotia). 

Habitat.—North Atlantic, chiefly in deep water, south to Cape Cod 
and France. 

This species is found in rather deep water on sandy bottoms. It 
reaches a length of 12 to 18-inches. It is considered a fair food-fish. 

The nominal species, acadianus and elongatus, have been shown by 
Goode and Bean to be identical with cynoglossus. Beyond this the 
synonymy needs no special remarks. 

This flounder has been taken in great numbers with the beam trawl 
in deep water off our New England coast. It is pronounced by the U. 
S. Fish Commission to be not inferior as a food-fish to the Kuropean 
sole, 


91. GLYPTOCEPHALUS ZACHIRUS. 


Glyptocephalus zachirus Lockington, Proc, U.S. Nat. Mus., 1879, p. 88 (San Francisco), 
Lockington, Rep. Com. Fisheries California, 1878-’79, p. 42 (off Point Reyes). 
Jordan & Gilbert, Proc. U. 8S. Nat. Mus., 1880, p.453 (San Francisco; Mon- 
terey Bay). Jordan & Gilbert, Proc. U. 8. Nat. Mus., 1881, p. 68 (San Fran- 
cisco; Monterey). Jordan & Gilbert, Syn. Fish. N. A., 1882, p. 838. Jordan, 
Nat. Hist. Aquat. Anim., 1884, 183 (deep waters about San Francisco). 

Habitat.—Deep waters of the Northern Pacific; thus far known only 
from about San Francisco. — . 

This species is a thin, dry flounder, reaching a length of something 
over afoot. It is taken in the sweep-nets in deep water about San 
Francisco, and thus far has been known from no other locality. It is 
readily known by its long pectoral fin. 


Genus XX XIX.—SOLEA. 


Solea Klein, Pisces (non-binomial). 
Solea Quensel, Vet. Akad. Handl., 1806, 230 (solea). 
Pegusa Giinther, Cat. Fish. Brit. Mus., 1862. iv, 462 (aurantiaca). 

TypE: Solea vulgaris Quensel= Pleuronectes solea L. 

As now understood by us, this genus includes some six or seven 
species of soles, most of them belonging to the European fauna. The 
genus is distinguished especially in the group to which it belongs by the 
elongate body, this elongation being connected with a much increased 
number of vertebrae. The soles of this genus are the only ones having 
much value as food. They reach a considerably larger size than any 
others of the species found in America or Europe, and as food-fishes 
they are especially excellent. The European sole (Solea solea) is the 
most highly esteemed of them all. 

The subgenus Pegusa cannot well be separated from the true soles, 
as Solea kleini is intermediate between the two groups. 

In the waters of the East Indies the related genus Pardachirus Giin- 
ther (= Achirus Kaup, not Cuvier) takes the place of Solea. Its species 


. 
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are destitute of pectoral fins. There is a conspicuous pore at the base 
of each ray of the dorsal and anal, and on the blind side there 1 iS an ac- 
cessory half lateral line. 


ANALYSIS OF SPECIES OF SOLEA. 


a. Nostril of blind side simple, not forming a distinct tube, its edge scantily fringed ; 

black spot on pectoral fin at its tip. (Solea.) 

b. Pectoral of eyed side about one-third length of head, that of blind side a very 
little shorter; eyes well separated, the upper considerably in advance of 
lower; scales small, ctenoid on both sides; those of blind side of head with 
few fringes ; color dark brown, with darker mottlings, rarely plain brown, 
immaculate (var. cinerea); vertical fins with darker edgings; tip of pectoral 
jet black. D.73 to 80; A. 61 to 69; lat. 1. 140 to 150. Vertebrae 9 +- 40 = 49, 
Heads 3 injlenoth::sdépul abo thr eeee ashe mise cee ae =e erates SOLEA, 92. 

bb. [Pectoral of eyed side less than one-third length of head, that of blind side 
similar; eyes well separated ; scales small, ctenoid on both sides; color 
clear brown, thickly covered with pale and dark brown spots and dots; 
fins similarly spotted ; vertical fins without dark edgings; tip of pectoral 
black. D. 80 to 92; A. 75 to 76; lat. 1. 128 to 150. Head, 44 in length; 
eth 223.1) ai OS CEMUG ONC) he em miete cia ce lel = scl= sin tet ee ee ae CAPELLONIS, 93. 

bbb. [Pectoral of eyed side as long as snout to eye. Form elongate; lower jaw 
included; teeth sharp, in three rows. Posterior nostril concealed; ante- 
rior in a short tube; color uniform blackish. D. 84. A. 65. P. 8. V. 4. 
OAD a7 yes Rees ape Cao Sat ene eee ee eres Sach BRASILIENSIS,* 94. 

. Nostril of blind side with its margin produced irto a tube, which is more or 
less conspicuously fringed. (Pegusa Giinther. ) 

c. Scales of blind side cycloid; nasal tube moderate, its fringes few and short; 
scales of blind side of head with few fringes ; pectoral fin with its black 
ocellus near the base, the fin short, that of the eyed side not one-third 
length of head. Eye rather large, the interorbital space moderate ; scales 
rather small, those on the blind side cyeloid. Pectoral fin black at base, 
its tip and margin whitish; coloration of body subject to many varia- 
tions, usually gray, profusely dotted and speckled with black and whitish, 
sometimes very finely mottled and sometimes nearly plain; vertical fins 
broadly edged with black. Head, 43; depth, 3}. D.74 to 82; A. 59 to 64; 
lat J) LOU tomes Vertebrie; 10) 4-38 — 4802222. 2-222 aoe rice KLEINI, 95. 

ce. Scales of left side of body ctenoid; nasal tube broad, well fringed, scales of 
eyed side with fringes ; black ocellus on pectoral near the tip of the fin. 

d. [Fringes of left nostril comparatively few, the margin of the nostril very 
broad; pectoral fin comparatively long, about 24 in head, the black ocellus 
on its posterior half; eye small, its diameter equal to the interorbital space ; 
scales small; color yellowish, marbled with round brownish blotches, and 
speckled with black. Head 53; depth 23. Dorsal 81 to 89; anal 66 to 68. 
Lat. 1.117. Vertebra 46.] (Géinther : Steindachner).-.---- AURANTIACA, 96. 

dd. Fringes of left nostril very numerous; longer than the diameter of the 

nasal tube. 

. Seales of lateral line 110 to 140. 

. [Dorsal rays 80 to 89; anal rays 61 to 68. Lat. 1.120 to 140. Pectoral fin 
2to24in head. Depth 3inlength. Head 5. Color ashy gray with a dark 
brown point at the base of each scale; vertical fins with dark dots; pectoral 
with a large round black spot near its tip, this spot edged with paler an- 
teriorly. J gf Sleindachner) - Sh GSH canaobonedsee eee dec dbs oboss. LASCARIS, 97. 


Ceres 


D. O65 A. 84. Head 6 in length; depth 3; middle of “pectoral ‘and end of caudal 
black, according to Agassiz. Possibly two Tescree are confounded under this name. 
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Jf. (Dorsal rays 75 to 76; anal rays 59 to 61. Lat. 1. 112 to 118; pectoral fins 
about 24 in head; depth 23. Head 44in length; color brown, with numer- 
ous obscure dusky cloudings; pectoral with a black ocellus in the middle 
of its posterior half.] (Steindachner: Giinther) ...--...---. THEOPHILA, 98. 

ee. [Scales in lateral line 90 to 95; D. 83 or 84. A.65. Head 54 in length; 
depth 3. Eye 5 in head, equal to interorbital width; nasal tube of left 
side long and much fringed; lips not fringed ; blind side of head with 
many fringes; right pectoral 3 in head. Color grayish, very much mottled 
and spotted on body and fins; base of caudal dark; pectoral black, edged 
Wil Dp ales d| CAML) is arco alsin = = == Joon eee eens eens cee nee VARIOLOSA, 99. 


92. SOLEA SOLEA. 


(THE COMMON SOLE.) 
[Plates XX and XXI.] 


Pleuronectes solea Linnzus, Systema Nature, ed. x, 1758, 270 (and of the earlier 
copyists). 

Solea vulgaris Quensel, Vet. Akad. Handl., 1806, 230, and of nearly all later writers. 

Solea buglossa Rafinesque, Indice, 1810, 45. 

Solea cinerea Guichenot, Explor. Alger., Poiss., 1850, 106 (plain brown variety). 

Solea angulosa Kaup, Wiegmann’s Archiv, 1858,95. (Algiers; Rochelle) (= P. angu- 
lata, MSS. Paris Museum. ) 

Solea azevia Capello, Journ. Acad. Sci., Lisboa, i, 1867, 166, fig. 2 (plain brown va- 
riety). 

Solea vulgaris var. azevia Steindachner, Ichthyol. Berichte, vi, 1468, 54, with plate. 

Solea linnwi Malm, Bohusliins Fauna, 532 (about 1860). 

Habitat—All coasts of Europe, except the extreme north. 

This species is the famous sole of Europe, one of the most prized of 
all food-fishes. It abounds on almost all coasts of central and southern 
Europe, preferring sandy or gravelly shores, and it is usually captured, 
according to Dr. Day, with the trawl. It usually reaches a length of 
12 to 18 inches. 

No specimens of the European sole have yet been taken on the 
American coasts. Several attempts have been made by the United 
States Fish Commission to introduce the species into our waters, but 
thus far without evident success. 

The Solea azevia of Capello is considered by Steindachner to be an 
unspotted variety of the common sole. The Solea cinerea, scantily de- 
scribed by Guichenot, seems to be the same form. 

Solea angulosa Kaup is said to have D.84; A.71; P.7; V.7-6; C. 19; 
the pectoral as long as the distance from its root to the lower eye. It 
may be a common sole, with the number of fin-rays slightly increased. 


93. SOLEA CAPELLONIS. 


Solea capellonis Steindachner, Ichthyol. Berichte, vi, 56, 1868 (with plate) (Gibral- 
tar; Dalmatia). 
Habitet—Mediterranean Sea. 
This species is evidently very closely related to the common sole, of 
which, it seems to us, it may be a mere local variety, with unusually 
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variegated coloration. Steindachner, however, compares it with Solea — 
Kleini, which it much resembles in color, but from which it differs in- 
numerous respects. We have not seen the species. 


94. SOLEA BRASILIENSIS. 


Solea brasiliensis (Cuvier Mss.) Agassiz, Spix Pisc. Brasil., 1829, 87 (Brazil). Kaup, 
Wiegmann’s Archiy, 1858, 95 (Montevideo). ’ 

Habitat.—Coast of Brazil. 

We know this species only-from the descriptions of Agassizand Kaup. 
These two accounts do not agree very well and may refer to different 
fishes. It would appear to be very close to the European sole. None 
of the collections from Brazil in the museum at Cambridge contain any 
species of Solea. 

95.SOLEA KLBEINI. 


Rhombus kleintt Risso, ‘‘ Europe Méridionale, ili, 1826, 205.” 
Solea kleinii Giinther, Cat. Fish. Brit. Mus., 1862, iv, 464, and of numerous writers, 
Solea luctuosa Guichenot, Explor. Algérie, Poissons, 1850, 107. 

Habitat.—Mediterranean Sea. 

This species is subject to great variations in color, Some of our speci- 
mens being excessively spotted, others almost plain. In all cases, how- 
ever, the coloration of the pectoral is distinctive. Our specimens are 
from Venice and from Palermo. 


96.SOLEA AURANTIACA. 


(THE LEMON SOLE.) 


Solea aurantiaca Giinther, Cat. Fish. Brit. Mus., iv, 1862, 467. 


Habitat.—Coasts of Europe, north to England. 

We have not seen this species. According to Dr. Day it is identical 
with Pleuronectes nasutus Pallas, and he regards both as the same as 
the original Pleuronectes lascaris Risso. Day therefore adopts for the 
Lemon Sole the name of Solea lascaris. WKnowing none of these fishes 
from autopsy we can have no opinion of value in this matter, but it 
would seem to us that the Solea aurantiaca of Giinther and also the 
Pl. lascaris of Risso correspond better to the species called lascaris in 
the present paper than to the Plewronectes nasutus of Pallas, which is 
the Solea theophila of this paper. 


97. SOLEA LASCARIS. 


Pleuronectes lascaris Risso, Ichth. Nice, 1810, p. 311, tab. 7, f. 32. 

Solea lascaris Giiuther, iv, 467. Steindachner, Ichth. Berichte, vi, 1868, 59. 

Rhombus polus Risso, ‘Europe Méridionale, iii, 249,” 1826 (not Pleuronectes polus 
Cuvier). 

Solea scriba Valenciennes, Webb & Berthelot, Iles Canaries, Poissons, 84, pl. 18, f. 3. 


Habitat.—Mediterranean Sea. 
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We have not seen this species, and we take the above synonymy from 
Giinther. According to Dr. Day the name lascaris belongs to Solea 
aurantiaca, This species should stand in that case, perhaps, as Solea 
seriba. 


98. SOLEA THEOPHILA. 


Pleuronectes theophilus Risso, Ichth. Nice, 1810, 313. 

Pleuronectes nasutus Pallas, Zoogr. Rosso-Asiatica, iii, 1811, 427. 

Solea nasuta Steindachner, |. c., 58. 

Solea impar Bennett, ‘‘ Proc. Comm. Soc. Zool., i, 147,” 1831. Giinther, iv, 468. 
Habitat.—Mediterranean Sea. 
We do not know this species. According to Dr. Day it is identical 

with Solea aurantiaca, and should receive the name of Solea lascaris. 

Notwithstanding the close relation of S. theophila and S. aurantiaca, it 

would seem that the two are different, as the number of fin-rays is con- 

siderably smaller in the present species than in S. awrantiaca, or than 
in the species called by us 8S. lascaris. 

The Italian naturalists should be able to settle these questions of 
synonymy. Judging from the literature alone, these three species 
would appear to be valid. 8S. awrantiaca would seem to be distinguished 
by the little development of its nasal fringes, its fin-rays being “ D. 81 
to 89; A. 66 to 68.” SS. lascaris has the nostril with a wreath of fringes 
and the fin-rays substantially similar, and S. theophila (=nasuta=impar) 
has the nostril well fringed and the fin-rays fewer; ““D. 75 to 76; A. 
59 to 61.” 

Risso says of his Solea lascaris that its dorsal rays are 85, anal 68. 
This agrees with our S. lascaris, which is that of Giinther, and differs 
from our theophila, the impar of Giinther, with which Day has identi- 
fied Risso’s lascaris. 

Risso further says that his Solea theophila (named for M. Théophile 
Rainaut, of Sospello) has 75 dorsal and 64 anal rays. This corresponds 
with the Solea impar of Giinther, and as the name theophila has priority 
over impar we have adopted it. Possibly all three are forms of a single 
species, Solea lascaris Risso. 


99. SOLEA VARIOLOSA. 


Solea variolosa Kner, Novara Fische, 1869, 289 (Rio Janeiro). 

Habitat.—Coast of Brazil. 

This species is known to us from the account given by Professor 
Kner. 


Genus XL.—MONOCHIRUS. 


Monochirus Rafinesque, ‘ Précis des Découvertes Somiologiques, 1814” (hispidus) 
(fide Bonaparte). 

Monochirus Cuvier, Régne Animal, ed.i, 1817 (microchirus.) (Not of Rafinesque.) 

Monochir Cuvier, Régne Animal, ed. ii, 1828 (microchir.) (Modified orthography 
ot Monochirus. ) 


S. Mis. 90-——20 
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Monochirus Swainson, Nat. Hist. Class’n Fishes, ii, 1839, 303 (linguatula). 

Microchirus Bonaparte, Catalogo Metodico dei Pesci Europei, 184550 (after Swain- 
son: lingula). 

Buglossus Giinther, Cat. Fish. Brit. Mus., iv, 1862, 462 (variegata). 

Monochir Giinther, Cat. Fish. Brit. Mus., iv, 1862, 462 (monochir). 

Quenselia Jordan, Subgenus noyum (ocellata). 


TYPE: Monochirus hispidus Rafinesque. 

This small group of European soles seems to be worthy of generic 
distinction from Solea, not so much from the reduction of the pectoral 
fins as on account of the reduced number of vertebra, which forms a 
step in the direction of the genus Achirus. 

The species are, however, much more nearly related to Solea than to 
Achirus. Three subgeneric groups are included under the head of Mon- 
ochirus as understood by us, and these might perhaps with no great 
- impropriety be taken as distinct genera. We think it better, however, 
to place all together in one group, for which the name of Monochirus 
has priority. We have not seen the paper of Rafinesque in which this 
name is said to occur, but have taken our quotation from Bonaparte. 

For the second subgenus, the same name, Monochirus, was proposed 
by Cuvier, but this is antedated by Monochirus of Rafinesque. The name 
Microchirus given by Bonaparte to the same group has priority over 
Giinther’s name Buglossus. For the third group, we have suggested the 
new name Quenselia in honor of the Swedish naturalist who first sep- 
arated the soles generically from the flounders. 


ANALYSIS OF SPECIES OF MONOCHIRUS. 


a. Vertebrie 37 to 40; scales normal, strongly ctenoid. 
b. Pectoral of both sides well developed, that of the eyed side not quite half head, . 
that of blind side not quite a third; vertebrae 37. (Quenselia Jordan.) 

v. Interorbital space very narrow, the eyelids thick, covered with rough scales; 
blind side of head with conspicuous fringes; scales sub-villous, the spin- 
ules conspicuous, though less so than in Monochirus hispidus; color dark 
gray, with some vague dusky blotches behind the gill opening; 4 round 
jet-black spots ocellated with white and about as large as eye disposed in 
a quadrangle behind the middle of the body ; a black bar across base of 
caudal ; fins dusky ; pectoral mostly blackish. Vertebrie 9--28=37. Head 
4 in length; depth 243; D. 66 to 67. A. 52 to 54. P.5-5. Lat. 1. 70 to 

LO Se Nore c eee eee Nialne ae shcsieeiae Mawards Aotsiomeiet eee eeteaet OcELLATUS, 100. 
bb. Pectoral fin of blind side minute, that of eyed side small, not twice as long as 
eye. (Microchirus Bonaparte. ) 

d. Scales in the lateral line 55 to 60. Depth 24 in length; head 44; color 
nearly uniform brownish, sometimes spotted with darker ; a few dark spots 
on dorsal and anal fins, each involving part or all of the membrane of about 
every fourth ray ; pectoral mostly black, its Maat not quite half more 
than that of SM iaterMeigs pe ae G slo ciate said) datem a'nreis c/o oe JUDE Sem Ole 

dd. Scales in the lateral line 75 to 80. D. 63 to 73. A. 53 shies 57. P. 5-3. Verte- 
bra, 10 + 30 = 40. Depen 3 in length; head 43; color brownish gray, 
with broad irregular dark cross-bands which are darkest on the dorsal and 
anal fins: pectoral partly dusky, its length not greater than that of eye. 

VARIEGATUS, ‘10/2. 


— [83] | FLOUNDERS AND SOLES. 307 


ddd. [Seales very small, 112 to 118; D. 72 to 79; A. 56 to 62. Depth, 23; head, 
44 in length; colors of Monochirus luteus, each sixth or seventh ray of dor- 
sal and anal blackish brown; caudal with brown spots; posterior half of 

dorsal and anal with narrow, dark brown cross-spots.] (Steindachner) 
MInvutTUS, 103. 
aa. Vertebre 34 ; pectoral fin of eyed side more than half length of head, that of blind 
side wanting ; scales sub-concave, elongate, and with the free margin some- 
what erected; each scale with several long spinules, giving the body a 

villous appearance (as in Phrynorhombus) ; (Monochirus). 

. Seales of blind side with shorter spinules; scales on head slightly re- 
duced; eyes rather large, with thick scaly eyelids; head 44 in length; 
depth 24; D. 52 (‘‘56 to 61,” Giinther). A.41 (44 to 49, Giinther). P. about 7; 
lat. 1. 54 (63, Giinther). Vertebre 9 +- 25 = 34. Color, brown with irreg- 
ular dark marblings on body and fins; dorsal and anal mostly dark ; caudal 
abruptly pale, with light brownish cross-streaks...-..-.--- Hispipus, 104. 


ds 


100. MONOCHIRUS OCELLATUS. 


Pleuronectes ocellatus Linnzus, Syst. Nat., ed. x, 1758, 269 (‘‘ Surinam”). 

Soléa ocellata Giinther, iv, 465. 

Quenselia ocellata Jordan, MSS. 

Pleuronectes pegusa Lacépede, Hist. Nat., Poiss., iv, 639, 1803. 

Pleuronectes rondeleti Shaw, Gen’! Zool., iv, 307, 1803. 

Solea oculata Risso, Europe Méridionale, iii, 248, 1826, and of numerous writers. 

Habitat.—Mediterranean Sea; Madeira Islands. 

Our specimens of this pretty species are from Palermo, where they 
were collected by Professor Doderlein. 

This species, with some other African and Asiatic species, marks a 
transition between the typical forms of Monochirus to those of Solea. It 
may be regarded as forming the type of a new subgenus for which the 
name Quenselia is suggested. 


101. MONOCHIRUS LUTHUS. 


Pleuronectes luteus Risso, Ichth. Nice, 1810, 312. 
Monochirus luteus Costa, ‘“‘ Fauna Napoli, ii, 49.” 
Solea lutea Giinther, iv, 469, 1862, and of most recent writers. 


Habitat.—Mediterranean Sea. 
Our numerous specimens of this species were collected by Professor 
Doderlein at Palermo, and by Professor Jordan at Venice. 


102. MONOCHIRUS VARIEGATUS. 


Pleuronectes variegatus Donovan, British Fishes, 1801, pl. 117. 

Solea variegata Giinther, iv, 469. 

Pleuronectes microchirus Delaroche, Ann. Mus., xiii, 356, f. 2, 1809. 

Pleuronectes mangili Risso, Ichth. Nice, 1810, 255. 

Pleuronectes lingula “‘ Hamner in Pennant, Brit. Zool., ed. of 1812, iii, 313, pl. 48.” 
Pleuronectes fasciatus Naccari, ‘‘ Giornale Fis. Pav., iii, Adr. Ittiol., 9, 1822.” 


Habitat.—Mediterranean Sea. 

Our specimens of this species were collected at Palermo by Professor 
Doderlein. Most of the synonymy given above is copied from Giinther 
and Bonaparte, and has not been verified by us. 
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103. MONOCHIRUS MINUTUS. 


Monochiyvus minutus Parnell, Mag. Zool. and Bot., i, 527, 1837. 
Solea minuta Giinther, iv, 470. Steindachner, Ichth. Berichte, vi, 1868, 61. 

Habitat.—Me diterranean Sea. 

We know nothing of this species. According to Dr. Day, it is iden- 
tical with Monochirus luteus. Steindachner, however, regards the two 
as distinct, and describes M. minutus as having 112 to 118 scales in the 
lateral line—a number nearly double that found in his specimens as 
well as in our specimens of M. luteus. If this count is correct, the two 
species must be different. 


104. MONOCHIRUS HISPIDUS. 


Pleuronectes pegusa Risso, Ichth. Nice, 1810, 310 (not of Lacépéde). 
Monochirus hispidus Rafinesque, ‘‘Précis des Découvertes 1814” (fide Bonaparte, Cata- 
logo Metodico, 1845, 50). 
Solea monochir Bonaparte, ‘ Fauna Italica,” about 1840. Giinther, iv, 470, 1862. 
Habitat.—Mediterranean Sea. 
Our specimens of this curious species are from Palermo and from 
Venice, the former collected by Professor Doderlein, the latter by Dr. 
Jordan. 


Genus XLI.—ACHIRUS. 


Achirus Lacépéde, Hist. Nat., Poiss., iv, 659, 1803 (fasciatus, etc.). 

Achirus Cuvier, Régne Animal, 1828, (restriction to fasciatus, etc.). 

Trinectes Rafinesque, Atlantic Journal and Friend of Knowledge, i, 1832 (scabra). 

Grammichthys Kaup, Wiegmann’s Archiv, 1858, 94 (lineatus, fasciatus) (Achirus being 
restricted to Pardachirus barbatus, ete.). 

Monochirus Kaup, 1. ¢. (maculipinnis). 

?Aseraggodes Kaup, 1. c., 1858, 103 (guttulata). 

Baiostoma Bean, Proc. U. S. Nat. Mus., 1882, 413 (brachiale). 

Bezostoma Jordan & Gilbert, Syn. Fish. N. A., 1882, 965 (amended orthography). 


TYPE: Achirus fasciatus Lacépéde. 

This strongly-marked genus contains numerous species, all very 
closely related, and nearly ali American. It has been united by Dr. 
Giinther with Solea, but apparently for no good reason, as the number 
of vertebra is very much less than in the European soles, and the right 
ventral fin is decurrent along the abdomen and united with the anal 
in the American soles, while it is short and wholly free in all the Eu- 
ropean forms. It is also worth noticing that the name Achirus is prior 
in date to that of Solea. The species with rudimentary pectoral fins 
have been set apart by Dr. Bean to form the genus Batostoma, but the 
very slight development of these organs in some of the species, and the 
evidently very close relationship of them all, leads us to regard Baios- 
toma as a subgenus only. If we follow Kaup in restricting the name 
Achirus to the Asiatie group called Pardachirus, the present genus 
would receive the name of Trinectes. It seems to us that both Lacépéde 
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and Cuvier regarded the species called by us fasciatus as the type of 
their genus Achirus. 


ANALYSIS OF SPECIES OF ACHIRUS.* 


a. Pectoral fins small; present at least on the right side. (Baiostoma Bean.) 

b. Pectoral fin present on both sides, that of the left side rudimentary, of a single 

ray; that of the eyed side with about 3. 
e. [Dorsal rays 60 to 67 ; anal rays about 48; lat. 1.80; depth 1} in length; color 
Browns irregularly panied with darker, and a about 
10 black vertical lines crossing the lateral line.] (Giin- 
Chern ee en Sasa cafes iets aa aatee saieepeee ar aa) ACHIRUS, 105. 
ce. Dorsal rays 53 to 57; anal rays 40 to 42; lat.1.75 to 80; depth 1? in length; 
scales smaller and less rough than usual in this genus, 
those of nape scarcely enlarged on eyed side, those of blind 
side much fringed; scales of colored side with scattered, 
hair-like appendages, some black, others pale; color oliva- 
ceous; head, body, dorsal, and anal fins covered with a net- 
work of dark lines; traces of about 8 dark cross-streaks 
sometimes present; caudal fin yellowish, nearly plain, or 
with a few dark dots or reticulations; its base dusky. 
WertobriaSiq}=)20) 126 ar es ata onieieieietra nee INSCRIPTUS, 106. 

bb. Pectoral of right side only present. 
d. Dorsal rays 65 to 66; anal rays 48 to 51. 
e. Pectoral well developed, with about 6 rays. Scales of eyed side without 
hair-like filaments; scales of lateral line 77 to 80; chin 
little prominent ; dorsal rays 65; anal rays 51; depth 14 
in length; head 33; right lower lip fringed. Color brown- 
ish, with 9 or 10 narrow blackish cross-lines; small 
rounded blackish spots on the membranes of each of the 
vertical fins, much as in A. lineatus.... KLUNZINGERI, 107. 
ee. Pectoral fin small, its rays about 2 in number; scales of eyed side with 
numerous hair-like filaments; scales of lateral line about 
70; chin prominent, protruding beyond upper jaw; D. 66, 
A. 48 to 50; depth 1} in length; pectoral black, not much 
longer than eye; eyes rather large, the upper not in ad- 
vance of lower; color brown, with traces of dark cross- 
bands; numerous irregular blackish clouds and blotches on 
the body and fins; no small spots.-....-.- MENTALIS, 108. 
dd. Dorsal rays, 50 to 58; anal rays, 35 to 47. 
f. Pectoral fin of 4 to 6 rays, considerably longer than eye; body with 8 to 
10 narrow vertical dark bars, these sometimes obsolete 
with age. 

g. Vertical fins, all with round dark spots, these usually especially distinct 
on the caudal fin; some of the scales of eyed side with 
black, hair-like appendages; pectoral fin with 5 or 6 rays, 
about 3 in head; its length equal to that from outer edge 
of one eye to outer edge of another; head 3} in length, 
depth about 14; color brown, the young spotted with 
whitish, the adult sometimes with darker; body with about 
8 narrow vertical cross-streaks of blackish. LINEATUS, 109. 

x. Dorsal rays 49 to 58; anal rays 38 to 44; scales 70 to 85. 
Var. lineatus, 109 (a). 


* Besides the species here mentioned, another, Achirus lorentzi Weyenbergh (Algunos 
Nuevos Pescados del Museo Nacional y Algunas Noticias Ictiologicas 1877, 13, pl. 1, 
f. 1—Buenos Ayres), has been described from Santa Fé, Uruguay. We have not seen 
the description. 


\ 
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ax. Dorsal rays 50 to 51; anal rays 35 to 37. 
An SCAIES FO LONG aac eal ess Var. brachialis, 109 (b). 
YYAISCALCS SombOn Gs samemeiee ae ate elaer Var. comifer, 109 (ce). 
gg. Vertical fins dark, without distinct markings. Body broad, ovate, 
the depth about 14 in length ; pectoral fin with 4 rays; 
scales of right side with numerous black hair-like append- 
ages; color brownish, with 8 or 9 narrow vertical black 
bars; fins dark, without distinct markings; D. 56, A. 42, 
latla 70s oee EE aig Ia CRA Re MAZATLANUS, 110. 
Sf. Pectoral fins of 2 or 3 rays, about as long as eye. 
h. Body with 6 to 12 narrow dark bands; these sometimes obsolete. 

i. [Body rather narrowly ovate, its depth 13 in length; pectoral fin 
very small, of about 2 rays, not much longer than eye; 
color brownish olive, with six pairs of deep brown vertical 
lines extending on the dorsal and anal fins. D. 58, A. 44, 
label Sosq ei CGunthen)eaces. c= = setae aie FONSECENSIS, 111. 

ii. Body broadly ovate; the depth 12 in length; pectoral as long 
as eye; fringes on lip of right side, few and small, incon- 
spicuous; scales on blind side moderately enlarged; hair- 
like appendages on scales few or none; D. 56. A. about 
39. Scales about 76; color brown, finely mottled and 
speckled with darker, and with about a dozen narrow, very 
faint cross-streaks ; fins with similar dark spots; scales all 
finely dotted under the lens....--.....-.. PUNCTIFER, 112. 

hh. Body with very numerous (20 to 40) black cross-bands, which are 
as broad as the interspaces. 

j. [Blind side of snout with few fringes; pectoral rays 3; depth 
1} in length; D. 55, A. 48, lat. 1.80. Color grayish; head, 
body, and fins with numerous blackish, irregular wavy 
bands, broader than the interspaces; caudal fin with deep 
black spots.] (Giimther)-.....---..--- SASAKI Scutum, 113. 

jj. Blind side of head profusely covered with fringes; scales on 
body very rough, those of the eyed side of head enlarged ; 
and with long spinules ; numerous patches on body covered 
with appendages like short, coarse black hairs ; lower lip 
with fringes on eyed side nearly half as long as eye; pec- 
toral small, not longer than eye, which is rather large, 
about 5 in head; lower jaw included; upper eye largest and 
much advanced; anterior rays of dorsal, with fringes of 
cirri. Head 3% in length; depth 12; D. 55, A. 47. Scales 
77 to 80. Color dark-brown, with numerous (about 40) 
close-set, straight, black cross-bars, each about as wide as 
the interspaces; vertical fins, with about three elongate 
black spots on the membrane between each pair of rays. 

GARMANI, 114. 
aa. Pectoral fins wholly wanting. (Achirus.) 

k. [Dorsal rays 46; anal rays 33; right lower lip with serrated 
fringes; nostril in a fringed tube; depth 14 in length; 
head 3; color brown, head and body with numerous large, 
rounded, or kidney-shaped white spots, edged with dark 
brown. Lat.1. 70.] (Giinther) .....-..FIMBRIATUS, 115. 

kk. Dorsal rays 50 to 55; anal rays 37 to 46; right lower lip 
fringed ; left nostril with some fringes ; depth 14 in length; 
head 4; none of the scales of eyed side with hair-like ap- 
pendages; color dusky olive, more or less mottled and with 
about eight dark vertical stripes, these varying very much 
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in width and in number; vertical fins with the membrane 
of every second or third pair of rays blackish, besides dark 
cloudings at base of fin; caudal with numerous longitud- 
inally oblong spots; blind side often with round, dark 
spots, especially in northern specimens, usually immacu- 
late in southern ones (var. browni). Lat.1. 66 to 75; ver- 
tebres 6-1 20 = 28) so. 3. 52 jenn spelenete> 2 FASCIATUS, 116. 
kkk. Dorsal rays 59 or 60; anal rays 41 to 45. 

1. [Snout and chin without evident fringe or barbel ; right lower 
lip fringed; head 4 in length; depth 13; D. 59, A. 45; 
scales 63 to 65 ; color brown; about 12 dark cross-bands on 
head and body; between these faint, paler cross-bands, 
which form spots on dorsal and anal; caudal similarly 
spotted, the spots forming obscure cross-bands. (Stein- 
CHAD sosnee Cote ed a abeHee c4aeoubs Gee PANAMENSIS, 117. 

Ul. Snout with a fringe-like barbel near its tip, as long as eye ; a 
shorter one on the chin; eyed side with some patches of 
black hairs; scales of blind side of head scarcely enlarged or 
fringed ; scales small, not very rough ; head 3} in length; 
depth 13. D.60, A. 41; scales 80; color pale, the eyed side 
with small scattered black points and blotches of varying 
size; afew narrow obscure dark cross-streaks ; blind side 
RIMINI ACU aAbO mea ace ae ee seis caisieraiarciecis JENYNSI, 118: 


105. ACHIRUS ACHIRUS. 


Pleuronectes oculis dextris, corpore glabro, pinnis pectoralibus nullis Gronow, Museum, i, 
No. 42. (Surinam. ) 

Pleuronectes achirus Linneus, Syst. Nat., ed. x, 1758, 268 (based on Gronow). 

Solea gronovii Giinther, Cat. Fish. Brit. Mus., iv, 1862, 472 (Surinam). 

Achirus gronovit Jordan, Proc. U.S. Nat. Mus., 1886, 602. (Name only.) 

Habitat.—Coasts of Guiana. , 

We know this species only from Dr. Giinther’s description. We place 
Achirus gronovii in the synonymy of the Linnzan species Pleuronectes 
achirus. Pleuronectes achirus is based on a description by Gronow ot 
some Achirus from Surinam. Gronow’s fish agrees with the present spe- 
cies in having 60 dorsal rays and 48 anal rays, in being brown, with trans- 
verse black bands, with dark spots on the fins, as well as in coming from 
Surinam. But Gronow explicitly denies the presence of pectorals, and 
the present species has rudimentary pectoral fins on both sides. Proba- 
bly these were overlooked by Gronow, and as no other species found in 
the same region has so large a number of rays, we feel justified in the 
use of the name Achirus achirus for this species. 


106. ACHIRUS INSCRIPTUS. 


Achirus inscriptus Gosse, Nat. Sojourn Jamaica, 52, pl. 1, f. 4, 1851 (Jamaica). 
Jordan, Proc. U. 8. Nat. Mus., 1884, 143 (Key West). 

Solea inscripta Giinther, iv, 1862, 473 (Jamaica). 

Monochir reticulatus Poey, Memorias, ii, 1861, 317( Cuba); Synopsis, 409; Enumeratio, 
139. 

Solea reticulata Giinther, iv, 472 (copied), 

Beostoma reticulatum Bean & Dresel, Proc. U. S. Nat. Mus., 1884, 152 (Jamaica). 


Habitat.—West Indian fauna, north to Key West. 
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This species is known to us from numerous specimens taken by Dr. 
Jordan at Key West, and from specimens from Hayti, in the museum 
at Cambridge. These specimens belong undoubtedly to the species 
called reticulatus by Poey, and this is apparently not different from the 
inscriptus of Gosse, as the agreement with the latter is even closer than 
with the former description. 


107. ACHIRUS KLUNZINGSERI. 


Solea klunzingeri Steindachner, Zur Fische des Cauca und der Fliisse bei Guayaquil, 
1879, 44 (Guayaquil). 

Achirus klunzingeri Jordan, Proc. U. S. Nat. Mus., 1885, 391 (Panama). 
Habiiat.—Pacific coast of tropical America. Panama to Guayaquil. 
This species is known from Dr. Steindachner’s description. A speci- 

men, since destroyed, was obtained by Professor Gilbert at Panama. 


108. ACHIRUS MENTALIS. 


Solea mentalis Giinther, Cat. Fish. Brit. Mus., iv, 475, 1862 (Para). 

Habitat—Coast of Brazil. 

‘This species is known to us from a specimen, 3 inches long (No. 
11449, Mus. Comp. Zool.). It was obtained at Para. 


109. ACHIRUS LINEATUS. 
a. Var. lineatus. 


Pleuronectes fuscus subrotundus glaber “‘ Brown, Jamaica, 445” (Jamaica). 

Passer lineis transversis notatus Sloane, Jamaica, 2,77, pl. 246, f. 2 (Jamaica). 

Pleuronectes lineatus Linnwus, Syst. Nat., ed. x, 1758, 268 (based on Brown and Sloane; 
not of ed. xii, which is Achirus fasciatus). 

Monochir lineatus Quoy & Gaimard, Voy. Uranie, Zool., 238, 1824 (Rio Janeiro, D. 52, 
A. 42). 

Achirus lineatus D’Orbigny, Voyage Amér. Merid. Poiss., pl. 16, f. 2, 1847 (Cayenne). 

Monochir maculipinnis Agassiz, Spix Pisce. Brasil., 88, pl. 49, 1829 (Brazil). Poey, - 
Synopsis, 1868, 409 (Cuba). 

Solea maculipinnis Giinther, iv, 473 (Cuba, Jamaica, Brazil). Kner, Novara Fische, 
ili, 289 (Rio Janeiro). 

Achirus maculipinnis Jordan, Proc. U.S. Nat. Mus., 1886, 602 (name only). 


b. Var. brachialis. 


Baiostoma brachialis Bean, Proc. U. 8. Nat. Mus., 1882, 413 (South Florida). 
Beostoma brachiale Jordan & Gilbert, Synopsis Fish. N. A., 1882, 965 (copied). 
Achirus brachialis Jordan, Proc. Ac. Nat. Sci. Phila., 1883. (Egmont Key.) Jordan, 
Proc. U.S. Nat. Mus., 1884, 149. 
c. Var. comifer. 
Achirus comifer Jordan & Gilbert, Proc. U.S. Nat. Mus., 1884, 31, 143 (Key West). 
Habitat.—West Indian fauna—Key West, and Egmont Key to Uru- 
guay. 
The Pleuronectes lineatus of the tenth edition of the Systema Nature 
is based wholly on the description of Brown and the figure and descrip- 
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tion of Sloane in their works on Jamaica. It is very evident from 
Sloane’s figure that the species he had in view was the Achirus maculipin- 
nis. So far as we know, but two species of Achirus (inscriptus and ma- 
culipinnis) are found in the waters of the Antilles. There seems to be, 
then, no doubt that the maculipinnis of Agassiv is the original Pleuro- 
nectes lineatus of Linnzeus. If it be so, it must stand as Achirus line- 
actus. 

The Pleuronectes lineatus of the twelfth edition of the Systema Nature 
is described from a fish sent from Charleston by Dr. Garden. This is 
Achirus fasciatus. 

We have placed the Florida species, comifer and brachialis, in the sy- 
nonymy of lineatus. They differ from the latter only in the slightly 
smaller numbers of the scales and fin-rays. 


The following table shows our count of a number of specimens from 
different localities : 


Locality. D. | A. | Seales. 

RG VAVCSUnee tent eee eee nine c tae ee once & coat owel lacks Sew ecasUnoneebae (comifer)..| 50 | 35 | 55 to 67 
EOTIGACOLA eee ae ets soem es oo eso we ee ee Ae (brachialis)..| 51 | 87 | 75 to 77 
Wignine lose: Nessa Nessse = cle wae deca ete ela coesgsceh scan Sb ecdsicucceweweeet (lineatus) .-| 54 | 43 85 
Rio J aueiro atte sen Se a nee Sa toh oy NUS ne Seen Dab Ae rat. eS aay ielacere (maculipinnis)..| 57 | 42 85 
Be tates neers eco a ealaoieers Sate ie beeen e aches eaes wseteeecen (maculipinnis) ..| 54 | 44 72 

Rio ean COST tess eae ee Se eee eee (maculipinnis)..| 49 | 38 70 
CORB VEE Mane spite se anit oi ce rate eases cae kek ose sd dase sce ca siden ee (maculipinnis) ..| 53 | 40 68 
ee ocaparn Selb shoaSgoongs soadqaréan sdes secoa see eoogdat dopereneeees (maculipinnis) ..| 55 | 42 75 


It is evident from this table that neither the fin-rays nor the scales 
form characters by which the subspecies can be absolutely distinguished. 
It is evident also, from the examination of large series of specimens, 
that the coloration is subject to very great variations—as great as in 
Achirus fasciatus. In some of these the caudal is dark and immaculate, 
in others pale and usually profusely spotted. In some the ground color 
is nearly plain blackish, in others it is pale, usually with narrow dark 
cross-bands, but sometimes closely spotted everywhere. 

The specimens examined by us are from Pensacola and Egmont Key 
(brachialis), Key West (comifer), Cienfuegos (Cuba, Poey), Coary, Teffy, 
Tapajos, Porto Alegre, Pernambuco, Cannarivieras, Manacapuru, Porto 
do Moz, Rio Grande do Sul, Rio Janeiro, San Matheo, Rosario, Itaba- 
puana, Obidos, Xingu, Gurupa, Jutaby, Curuca, Para, Bahia, Santa- 
rem, Iga, Fonteboa, San Paolo, Rio Trompetas, Sambaia, Manes, Javary, 
and Tabatinga. 

The species would appear to be one of the commonest in Brazil. 


110. ACHIRUS MAZATLANUS. 
(MEXICAN SOLE; TEIPALCATE.) 


Solea mazatlana Steindachner, Ichth. Notizen, ix, 23, 1869 (Mazatlan). Jordan & Gil- 
bert, Bull. U.S. Fish Comm., 1882, 108 (Mazatlan). 

Achirus mazatlanus Jordan, Proc. U.S. Nat. Mus., 1885, 391 (Mazatlan). 

Solea pilosa Peters, Berliner Monatsber., 1869, 709 (Mazatlan). 


Habitat—Pacitie coast of tropical America. 
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This species is not rare on the west coast of Mexico. We have ex- 
amined numerous specimens collected by Professor Gilbert at Mazatlan. 
The Solea pilosa of Peters, as Dr. Steindachner has already indicated, 
is the same fish. The date of Steindachner’s paper is said to be a little 
earlier than that of Professor Peters. 

A specimen of this species is in the museum at Cambridge, collected 
by Professor Sumichrast at Chiapas. 


111. ACHIRUS FONSECENSIS. 
Solea fonsecensis Giinther, Cat. Fish. Brit. Mus., iv, 1862, 475 (Gulf of Fonseca). 


Habitat.—Pacific coast of tropical America (Gulf of Fonseca). 
Only the original type of this species, obtained by Sir John Richard- 
son, is yet known. 


112. ACHIRUS PUNCTIFER. 


Monochir punctifer Castelnau, Aninaux Nouy. ou Rares, Amérique du Sud, 1855, 
80, pl. 41, f. 3 (Rio Janeiro). 

Habitat.—Coast of Brazil. 

We refer a sole (11436, M. C. Z.) from Itabapuana to Monochir puneti- 
Jer Castelnau, although the figure published by this author does not 
represent it very well. The black pepper-like spots are much smaller 
in nature than in the picture. The following is Castelnau’s description : 
“ Longueur totale, 12 centimetres; plus grande largeur sans les nageoires, 
7 centimetres ; avec les nageoires, 9 centimetres. Nageoire dorsale de 
48 rayons; anale de 42 rayons; caudale de 16 rayons. Les écailles sont 
fines et apres, surtout celles dela téte. Le poisson est entiérement @un 
brun vert et couvert, ainsi que les nageoires, de points noirs nombreux 
et assez rapprochés les uns des autres ; en dessous il est @’un brun rou- 
geatre. J’ai trouvé une seule fois ce Monochir au marché de Rio.” 


113. ACHIRUS SCUTUM. 


Solea scutum Giinther, Cat. Fish. Brit. Mus., iv, 1862, 475 (Gulf of Fonseca, Panama). 


Habitat.—Pacifie coast of tropical America. 
All that we know of this species is included in the deseription of Dr. 
Giinther. 
114. ACHIRUS GARMANI. 


Achirus garmani Jordan, sp. nov. (Rio Grande do Sul). 


Habitat.—Coast of Brazil. 

The type of this species is an example in good condition, 6 inches 
long (11246, M. C. Z.), from “the Rio Grande in South America.” I 
have taken pleasure in naming it for my friend Mr. Samuel Garman, 
curator of ichthyology in the Museum of Comparative Zoology, to whose 
kindly aid I have been much indebted in my studies of the South 
American fishes. (D. 8S. J.) 
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115. ACHIRUS FIMBRIATUS. 


Solea fimbriata Giinther, Cat. Fish. Brit. Mus., iv, 1862, 477 (Gulf of Fonseca). 
Habitat.—Pacific coast of tropical America (Gulf of Fonseca). 
This species is known from Giinther’s description of a specimen taken 
by Sir John Richardson. 


116. ACHIRUS FASCIATUS. 


(THE AMERICAN SOLE; HoOG-CHOKER.) 
(Plates XXII and XXIII.) 


Pleuronectes lineatus Linneus, Syst. Nat., ed. xii, 458 (on a specimen from Charleston, 
received from Dr. Garden), (not Pleuronectes lineatus of edition x). Gronow, 
Systema, ed. Gray, 1854, 90 (in part, chiefly based on Linnzus). 

Achirus lineatus Cuvier, Regne Animal, 1828. Gill, Cat. Fishes East Coast N. Am., 
Rept. U. S. F. C., 1872-73. Jordan & Gilbert, Proc. U.S. Nat. Mus., 1878, 
368 (Beaufort; Neuse R.). Goode, op. cit., 1879, 110 (St. John’s R.). Goode & 
Bean, op. c., 1879, 123 (Pensacola, Potomac R.). Bean, op. ¢., 1880, 77 (Poto- 
mac R., New Bedford, Tompkinsville, N. Y., Newport, Chesapeake Bay, 
Providence). Jordan & Gilbert, op. cit., 1882, 618 (Charleston). Bean, op. cit., 
1883, 365 (Havre de Grace). 

Grammichthys lineatus Kaup, Wiegmann’s Archiv, 1858, 101. 

Achirus fasciatus Lacépede, Hist. Nat., Poiss., iv, 659, 662, 1803 (excl. syn. ; description 
based entirely on the Linnean account of the fish sent by Garden). 
Pleuronectes mollis Mitchill, Trans. Lit. and Phil. Soc. N. Y., i, 1815, 388, pl. 2, f. 4 

(New York). 

Achirus mollis Storer, Synopsis, 1846, 228. Storer, Hist. Fish. Mass., 1867, 206, pl. 32 
(Charles River, Holmes’ Hole, Mass.). DeKay, New York Fauna, Fishes, 1842, 
303, pl. 49, f. 159 (New York, ascending the Hudson River to Peekskill). 

Achirus achirus mollis Jordan, Cat. Fish. N. A., 1885, 1387. 

Pleuronectes apoda Mitchill, Amer. Monthly Mag. and Crit. Rey., Feb’y, 1818, 244 
(Straits of Bahama), (perhaps A. lineatus). 

Trinectes scabra Rafinesque, ‘‘ Atlantic Journal and Friend of Knowledge, i, 1832 
(Pennsylvania, in fresh water).” 

Solea achirus Giinther, iv, 476, 1862 (New York) (not Plewronectes achirus L.). 

Achirus achirus Jordan, Proc. U. S. Nat. Mus., 1885,19. Jordan, Cat. Fish. N. A., 1885, 
137. 

Solea browni Giinther, iv, 477, 1862 (New Orleans, Texas). 

Achirus lineatus var. brownit Jordan & Gilbert, Proc. U. 8. Nat. Mus., 1882, 305 (Pen- 
sacola, Galveston). 


Habitat.—Atiantic coast of the United States, from Cape Cod to 
Texas, often ascending streams. 

This species is the best known of the American soles, and it is com- 
mon along our coast from Cape Cod to Texas, often ascending the 
rivers for a considerable distance above tide-water. It seldom exceeds 
5 or 6 inches in length, and is of but little value as food on account of 
its small size. It was first described in the twelfth edition of the 
Systema Nature from a specimen sent to Linneus by Dr. Garden. 
This specimen received the name of Pleuronectes lineatus, but the Pleu- 
ronectes lineatus of the tenth edition was a different fish, the name 
being originally based on a description of an Achirus found by Brown 
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and Sloane in Jamaica, a region in which the present species does not 
occur. 

The specific name next in date to lineatus is that of Achirus fasciatus 
Lacépede. Lacépede quotes in his synonymy only the Pleuronectes 
achirus of the tenth edition of the Systema, which is a species from 
Surinam. His description of Achirus fasciatus is however wholly taken 
from the account given by Linnzeus of the fish sent by Garden. It 
therefore belongs to the present species, for which fasciatus seems to 
be the oldest tenable name. 

The Pleuronectes apoda of Mitchill seems to be this species, as Mitchill 
expressly states that if has no pectoral fins. DeKay, however, speaks 
of it as a species of Monochirus. If DeKay examined Mitchill’s speci- 
men we may infer that the latter belonged to A. lineatus rather than 
to A. fasciatus. 

This species has not yet been recorded from the West Indies. The 
form found along the Gulf coast has been described as a distinet species 
under the name of Solea browni. The differences are not very evident. 
We have compared a number of specimens from Boston (fasciatus) with 
others from Pensacola, and find the following differences, none of 
which are constant: In the Gulf variety (brown?) the blind side is 
always immaculate, while in almost all Atlantic examples (fasciatus) 
the blind side is profusely covered with round dark spots. In one 
specimen, however (11360, Boston), the blind side is immaculate. The 
darker cross-streaks on the eyed side are usually broader and more 
numerous in southern specimens, and the scales on the blind side of the 
head rougher. There are no constant differences either in the fin-rays 
or in the scales. 

We have examined specimens of this species from Boston, Chester- 
town, Tarrytown, New York, Port Monmouth, Havre de Grace, Poto- 
mac River, Neuse River, Beaufort, Charleston, Pensacola, Mobile, and 
Galveston. In one large specimen from Pensacola (11482 M. C. Z.) 
there is a rudiment of a pectoral fin on the eyed side. It consists of a 
Single ray two-thirds as long as the eye. 


117. ACHIRUS PANAMENSIS. 


Solea panamensis Steindachner, Ichthyol. Beitriige, v, 10, 1876, Taf. ii (Panama). 


Habitat.—Pacifie coast of tropical America, Panama. 

Our knowledge of this species is derived from the description and 
excellent figure of Dr. Steindachner. The species is evidently very 
closely related to Achirus fasciatus, which it closely resembles in form 
and color. 

118. ACHIRUS JENYNSI. 


Achirus lineatus Jenyns, Voyage Beagle, Fishes, 1842, 189 (Rio de la Plata) (not P, 
lineatus L.). 
Solea jenynsi Giinther, Cat. Fish. Brit. Mus., iv, 476, 1862 (after Jenyns). 


Habitat.—Region about Rio de la Plata. 


[93] FLOUNDERS AND SOLES. 317 


The Museum of Comparative Zoology contains a single specimen 
(11425, 3 inches long) of this species. . It was obtained in the Uruguay 
River by Prof. Jeffries Wyman. It is near A. fasciatus, from which 
species it differs mainly in having fewer fringes on the scales of the left 
side of head, and in having rather conspicuous cirri on the snout and 
chin. 


Genus XLII.--GYMNACHIRUS. 


Gymnachirus Kaup, Uebersicht der Soleine, Wiegmann’s Archiy, 1858, 101 (nudus). 


TYPE: Gymnachirus nudus Kaup. 

We have examined none of the species of this singular genus. All 
that we know of it is drawn from the descriptions of Kaup and Giin- 
ther. ‘Two species have been described. 


ANALYSIS OF SPECIES OF GYMNACHIRUS. 


a. [Pectoral fin of right side present, very small, of two rays only, one-third as long 
as eye; jaws hidden in thick skin; lips slightly fringed ; left side of head with a 
network of fringes; gill opening not reaching upward as far as pectoral; vertica] 
fins covered with fer skin; caudal as long as head; head 54 (with caudal); 
depth 2; D. 68, A. 50; color o negriah olive, with 14 Eon bands, as broad as 
the erences, which again are crossed by narrower bands, all these bands ex- 
tending over the dorsal and anal, the first crossing the snout, the second and third 
the eye; caudal with three brown bands.] (Giinther)........---. FASCIATUS, 119. 

aa. [Pectoral fins both wanting. Body somewhat longer than high. D.51; A. 42. 
Body with 14 black cross-bands; concentric rings about eyes; caudal with two 
black bands and a pale margin.] (Kaup)...--..--20. scce.cens ences Nupvs, 120. 


119. GYMNACHIRUS FASCIATUS. 


Gymnachirus fasciatus Giinther, Cat. Fish. Brit. Mus., iv, 488, 1862 (locality unknown). 


Habitat.—Unknown, probably Brazil. 

We know this species from Dr. Giinther’s description only. Possibly 
Gynnachirus nudus may be the same species carelessly described by Dr. 
Kaup. 


120. GYMNACHIRUS NUDUS. 


Gymnachirus nudus Kaup, Wiegmann’s Archiv, 1858, 101 (Bahia). Giinther, iv, 488 
(copied). 


Habitat.—Coast of Brazil. 
The scanty description of Kaup gives all that is known of this species. 


Genus XLIIIL.—ACHIROPSIS. 


Achiropsis Steindachner, Ichth. Beitriige, v, 110, 1876 (nattereri). 


TyPE: Solea natterert Steindachner. 

This is another of the remarkable genera found in the fresh waters 
of South America. Although its species bear a strong general resem- 
blance to the species of Achirus, they differ remarkably from the latter 
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in some details of structure, and their real relations are with Apion- 
ichthys. Achiropsis differs froma Apionichthys chiefly in the develop- 
ment of the left ventral fin. This is rudimentary in Apionichthys and 
perfect in Achiropsis. 


ANALYSIS OF SPECIES OF ACHIROPSIS. 


a. [Gill-opening on both sides present, but reduced to a short slit as long as eye next 
to the upper end of the opercular margin ; eye very small; snout with a proboscis- 
like prolongation beyond the mouth; blind side anteriorly covered with fringes, 
but without true scales; scales on body ctenoid; fins scaly. Dorsal and anal 
fins slightly joined to the caudal; ventral of right side continuous with the anal. 
Body oblong. Color grayish brown. Head 5 in length; depth 2}. D. 82. A. 
61. V.5-5. P.0., 37 to 40 scales in an oblique series above lateral line.] (Stein- 
GIA qe) CRE SOE EE A ee Pe neboae hodcit os BEGeebe pamonacnec nce NATTERERI], 121. 

aa. Gill-opening of eyed side wanting, the gill-membrane being throughout adnate to 
the shoulder-girdle ; gill-opening of blind side an oblique slit just below posterior 
angle of opercle, its length 44 in head. Eyes small, close together, the upper 
considerably in advance of lower, their diameter equal to the interorbital width ; 
snout protruding over the mouth, proboscis fashion, making the anterior profile 
aregular curve. Snout 23 inhead. Scales small (larger than in 4. nattereri), not 
as rough as in Achivus, those on the blind side of the head wanting anteriorly, 
their place taken by cirri and fringes of moderate length; lateral line distinct, 
straight; fin-rays scaly; lower lip slightly fringed on eyed side, not on blind side. 
Nostril as in Achirus, around foramen in front of interorbital space, not produced 
into a tube. Dorsal beginning on the snout, the dorsal and anal slightly joined 
to the caudal; ventral fin beginning at the chin, in front of the isthmus, the tip © 
of the snout being in contact with its first ray; ventral of right side with ex- 
tended base, wholly continuous with the anal; left ventral lateral, normally 
placed, its five rays opposite the 3d, 4th, and 5th rays of the right ventral; no 
pectoral fins. Body oblong, less deep than in Achirus. Color sand-color, with, 
faint traces of about 8 narrow cross-bands; body and fins profusely and finely 
mottled and speckled with darker. Head, 4}; depth, 24. D. 60, A. 44, V. 5-5. 
P. 0. Scales 70, about 28 in an oblique series above lateral line. 

ASPHYXIATUS, 122. 


121. ACHIROPSIS NATTERERI. 
Solea (Achiropsis) nattereri Steindachner, Ichth. Beitriige, v, 110, 1876 (Rio Negro). 


Habitat.—Rivers of Northern Brazil. 
We know this species from Steindachner’s description only. 


122. ACHIROPSIS ASPHYXIATUS. 
Achiropsis asphyxiatus Jordan, sp. nov. (Goyaz, Brazil). 

Habitat.—Rivers of Brazil. 

The type of this species is a female specimen in good condition, 43 
inches long (11106 M.C. Z.), from Goyaz, Brazil. It differs from all other 
tlounders in having but a single gill-opening. Possibly this character 
is only accidental in the individual, and that a small gill-opening may 
normally be present on both sides. It is certainly not present on the 
eyed side in the typical example. 
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Genus XLIV.—APIONICHTHYS. 


Apionichthys Kaup, Wiegmann’s Archiv, 1858, 104 (dumerili). 
Soleotalpa Giinther, Cat. Fish. Brit. Mus., iv, 489, 1862, (wnicolor). 

TypE: Soleotalpa wnicolor Giinther = Apionichthys dumerili Kaup. 

Besides the species here mentioned, we find in the Zoological Ree- 
ord a reference to Apionichthys bleekeri Horst, Nederl. Tijdschr. Dierk. 
Verh., iv, 30,1878. Itis decribed from a specimen from unknown loeal- 
ity in the museum at Utrecht. 

This genus is a near ally of Achiropsis, from which it is only to be 
separated by the rudimentary character of the left ventral fin. Although 
it bears some external resemblance to Symphurus, its affinities are with 
Achirus. The species, if more than one really exists, have yet to be ex- 
actly defined. 


ANALYSIS OF SPECIES OF APIONICHTHYS. 


a. Left ventral reduced totwo minute rays; body ovate-lanceolate, slender, and thinner 
than in Achiropsis, the eyes much smaller, reduced to mere points; scales very small, 
rough, those on head enlarged a little and fringed; upper eye in advance of lower, 
almost in the middle of the length of the head; gill-openings small, about equal on 
the two sides; right ventral beginning at the chin, and extending along the abdomi- 
nal ridge so that it is continuous with the anal (left ventral destroyed in specimen 
examined); dorsal and anal slightly connected with caudal; color brown, rather 
pale, the body and fins profusely covered with round, dark spots of varying sizes, 
the largest as wide as from eye toeye. Head 4+; depth 23. *D.78. A.56. Scales 
about 100 ..--... Speseusoessoogsecoesep cosa eHeeco Sacocossem yong asee UNICOLOR, 123. 

aa. [Left ventral wholly obsolete ; scales ctenoid, cycloid on blind side; fin-rays 
scaly; depth, 2¢; head, 44. D.70to73. A.52t054. V. 5-0. Lat.1. 87to090. Color 
clear brownish yellow.] (Steindachner)....-....---.---------.------ OTTONIS, 124 


123. APIONICHTHYS UNICOLOR. 


Apionichthys dumerili Kaup, Wiegmann’s Archiv, 1858, 104. (No locality ; no descrip- 
tion. 

Soleotalpa a A Giinther, Cat. Fish. Brit. Mus., iv, 1862, 489. (West Indies.) (?) 

Apionichthys unicolor Jordan, Proc. U. 8. Nat. Mus., 1886, 603. (Name only.) 

Apionichihys dumerili Bleeker, Neder]. Tydschr. voor Dierkunde, ii, 1865, 305. Stein- 
dachner, Ichth. Beitr., viii, 1878, 48. (Surinam.) 

Apionichthys nebulosus Peters, Berliner Monatsberichte, 1869, 709. (Surinam.) 

Habitat.—Brazilian fauna. 

We have examined a single specimen of this species (4677 M. C. Z.) 
24. inches long, from Obydos, in Brazil. It evidently corresponds to 
the Apionichth ys dumerilt of Bleeker and Steindachner, and apparently 
also to the Apionichthys nebulosus of Peters, although Peters failed to 
find the rudimentary left ventral fin. This fin, in fact, is not present 
in the specimen examined by us, it having been destroyed in attaching 
the metallic tag. 

Giinther’s Soleotalpa unicolor may be the same, but the account of 
the coloration does not accord with the specimen examined by us, nor 


*D.76. A.57. Scales 92. Color uniform brownish gray (Giinther). [Di 72,7 ak 53, 
Scales 95. Color brownish, mottled with darker spots (Steindachner). 
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with the statements of other authors. Perhaps the plain coloration 
may be due to age, or to the poor condition of the typical specimen. 

Kaup’s Apionichthys dumerili has not been described at all, but simply 
mentioned as the type of the genus. As his species cannot be identi- 
fied, its name should not be used. 


124. APIONICHTHYS OTTONIS. 
Apionichthys ottonis Steindachner, Ichth. Notizen, vii, 41, 1868 (Sicily). 


Habitat.—Mediterranean Sea. 

This species is unknown to us. Judging from the published descrip- 
tions, it must be very close to Apionichthys unicolor, and only the different 
locality would appear to indicate specific distinction. 


Genus XLV.—BRACHIRUS. 


Brachirus Swainson, Nat. Hist. Class’n Fishes, 1839, ii, 303 (orientalis, zebra, commer- 
soniana, etc.) (not Brachyrus Basel, nor Brachyurus Fischer, both prior 

names). 

Synaptura Cantor, Catal. Malayan Fishes, 1850, 232 (commersoniana, zebra) (name a 
substitute for Brachirus, preoccupied by Brachyurus, which is regarded as the 
correct orthography). 

Solenoides Bleeker (jide Kaup). 

? Buryglossa Kaup, Wiegmann’s Archiv, 1858, 99 (orientalis). 

? Burypleura Kaup, 1. c. (substitute for Achiroides). 

? Achiroides Bleeker, Verh. Bataav. Genootsch., xxiv, Pleuron., 6, 1862 (melanorhyn- 
chus). 

? Anisochirus Giinther, Cat. Fish. Brit. Mus., iv, 1862, 486 (panoides). 

TyPE: Pleuronectes zebra Bloch (as restricted by Swain., Proc. Ac. 
Nat. Sci. Phila., 1883). 

We have had opportunity to study but few of the numerous species 
referred to this genus, and have no opinion as to the proper limitation 
of the group. Possibly neither of the European species should be re- 
ferred to it. 

We retain the name Brachirus (1. ¢., Brachychirus), notwithstanding the 
priority of the name Brachyrus, which seems to have the same meaning. 
If, however, this name of Swainson be rejected, that next in order of 
date is Synaptura, which has now the advantage of general usage. 


ANALYSIS OF THE SPECIES OF BRACHIRUS. 


a. [Pectoral fins subequal; one of the nostrils of the blind side large, round, much 
dilated ; depth, 3 in length, with caudal; head, 5; upper jaw Gyerk ane ; pecto- 
rals both present, equal in length, their length equal to their distance from the 
eye; color greenish brown, marbled with darker. D.72; A. 58 to 60; P. 8. 
on UGHD) iS BSBEb GAC ASAE Se AS Pe Sasa SSH OSOS0 cBeSngosta soeaasns 6505 SAVIGNER 125, 

. [Pectoral fins unequal, the right pectoral } its distance from the eye; nostril on 
aS side dilated, trumpet-like ; lateral line straight ; ventral not inserted at chin; 
body rather elongate, depth 3} to 4. D. 72 to 76; A. 58 to 60. Color chestnut, 
much spotted and variegated; three rows of pale ocelli bordered with dark along 
sidevofbody.] (Capello). 2.5.2 - siveccay ween te cree =-2e eon) o ee USHA NIOD Seis 


— — 
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125. BRACHERUS SAVIGNYI. 
Synaptura savignyi Kaup, Wiegmann’s Archiv, 1858, 97 (Naples), Giinther, iv, 480. 
1862 (copied). 
Habitat.—Mediterranean Sea. 
We know nothing of this species, except what is contained in the 
scanty description of Kaup. According to Professor ‘Giglioli, none of 
the Italian naturalists have seen this species. 


126. BRACHIRUS LUSITANICUS. 


Synaptura lusitanica Capello, Jorn. Ac. Sci. Lisb., v, 1868, 92, and vi, 1869, 153, tab. 
9, f. 1 (Lisbon). 
Habitat.—Coast of Portugal. 
We have not examined this species, and know it from Capello’s 
description only. 
Genus XLVI.—SYMPHURUS. 


Symphurus Rafinesque, Indice all’ Ittiologia Siciliana, 1810, 52 (nigrescens). 

Bibronia Cocco, Aleuni Pesci del mare di Messina, 1844, 15 (ligulata; larval form). 

Plagusia Cuvier, Régne Animal, ed. ii, 1828 (based on Plagusia of Brown ; name pre- 
occupied in Crustaceans, Latreille, 1806). 

Plagiusa Bonaparte, Catalogo Metodico, 1846, 51 (lactea; substitute for Plagusia 
preoccupied). 

Aphoristia Kaup, Wiegmann’s Archiv, 1858, 106 (ornata). 

Glossichthys Gill, Cat. Fish. E. Coast N. A.,51, 1861 (nomen nudum: plagiusa). 

Ammopleurops Giinther, Cat. Fish. Brit. Mus., iv, 1862, 490 (lacteus = nigrescens). 

? Bascanius Schiddte, ‘‘ Naturhist. Tydsskr., v, 269, 1867” (tedifer ; larval form). 

Acedia Jordan, subgenus novum (nebulosus). 

TYPE: Symphurus nigrescens Kafinesque. 

We have adopted for this genus the name Symphurus instead of 
Aphoristia, as the so-called Ammopleurops lacteus is a genuine member of 
the latter genus, and as it seems to be evident that the latter species is 
the original of the Symphurus nigrescens of Rafinesque. 

The following is Rafinesque’s description : 

“TIT. Gen. Symphurus. Ala caudaie acuta, e riunita all’ ale dorsali, 
ed anali, occhj alla sinistra. Osserv. Sidovranno ragguagliare in questo 
genere due specie del genere Achirus di Lacepede, cioe gli A. bilineatus, 
e A. ornatus. “Sp. no. 44. Symphurus nigrescens. Nerastro senza fascie, 
allungato, una sola linea laterale da ogni lato.” 

This single lateral line assumed to distinguish Ammopleurops from 
Aphoristia is not a real lateral line, but a depression along the median 
line produced by the junction of the muscles. 

The species of Symphurus are somewhat numerous and very closely 
allied. With the exception of the European Symphurus ni Greene, all 
of them are American. 

The development of the species is imperfectly known. According to 
Giglioli, the larve called Bibronia, may belong to this genus, and so 
possibly may Delothyris and Charybdia. 

S. Mis. 90 21 e 
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The name Plagusia belongs properly to the present genus rather than 
to the type of Plagusia bilineata, to which it has been restricted by 
Kaup and Giinther. It is, however, preoccupied in crustaceans, and in 

-any case, both Plagusia and the substitute name Plagiusa are antedated 
by the name Symphurus. 

One of the American species referred to Symphurus, nebulosus, seems 
to differ widely from the others and is probably the type of a distinct 
genus, or subgenus, for which we have suggested the name Acedia. 
This name is applied by the Cuban fishermen to Symphurus plagusia. 


ANALYSIS OF SPECIES OF SYMPHURUS. 


a. Scales ctenoid, not keeled. (Symphurus.) 
b. Seales small, moderately ctenoid; the number in a longitudinal series from 75 
to 105. 
c. Dorsal and anal fins chiefly black anteriorly and posteriorly, with paler edg- 
ings; body moderately elongate, the depth 3? in length; the head 
43. ae rather small, not very rough, about 80 in a longitudinal 
series. D. 90; A.73 to 75. Color rather pale, plain or more or less 
mottled with Ace ker, but without cross-bars; fins chiefly black with 
alenied Cin os) s oe esse taco ae se leeacn se meee eee NIGRESCENS, 127. 
co. Dorsal and anal pale anteriorly, becoming more or less abruptly black pos- 
teriorly. 

d. [Caudal fin abruptly pale; depth 44 in length; head, 53. D. 96 to 100; A 
86 to 87. Scales, 88 to 90. Color, grayish, speckled with brown; 
dorsal and anal fins black on last tenth, the caudal abruptly pale ; 
tips of fin-rays vermilion.] (Goode § Bean) ’.-..- MARGINATUS, 128. 

dd. Caudal fin black, asisa large part of the dorsal and anal; the black either 
continuous or in the form of large spots. Color, brownish, often 
mottled, usually with more or less distinct darker cross-bands, and 
with longitudinal streaks along the rows of scales, sometimes nearly 
plain brown. 

é. Scales quite small, 98 to 105. 

f. Body decidedly elongate, the depth about 43 in length; D. 97; A. 82; 
SOG ela aceshes aseobondSsaos adsaes sae5cuu cSdon - ELONGATUS, 129. 
ff. Body less elongate, the depth 3} in length ; head, 54; longitudinal aprenies 
very distinct; D. 100; A. 80; sc: ae about 105..<. Awmica ums 130. 
ee. Scales somewhat laroen 75 A 85; body rather elongate, the depth 3,4 tu 

32 in length; the head 5} to 53; D. 90 to 95; A. 75 to 80. 
PrLaGusia, 131. 
ece. Dorsal and anal pale throughout, or more or less motiled or spotted with 
darker; the caudal similarly colored, not distinctly black; body 
not very elongate, the depth 3 to 34 in length. (Probably all va- 
TISLIONOL Ss PLAGLUSA eae sea nee Snel cere aeeit= eer PLaGiusa, 182. 
x. Body with dark cross-bands more or less distinct ; the fins mottled 

or speckled; upper eye slightly in advance of lower. 

y. Dorsal rays 86 to 95; anal rays 75 to 80; head 5 in length; depth 
31; scales 85 to 93 ; cross-bands more distinee than in related species, 
Var. plagiusa, 132 (a). 
yy. Dorsal rays 78 to 85; anal rays 70 to 72; head 5in length; depth 
34; scales 80 to 90; color light brown, with darker cross-bars, which 
become obsolete with age.....-..----.-----. Var. pusillusg 132 (6). 


ne 
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ax. [Body uniform grayish, without cross-bands; last part of dorsal 
and anal with 3 or 4 oblong black blotches, each somewhat larger 
than the eye ; upper eye directly above lower; head, 53 in length; 

scales, 85; D.92; A.75.] (Goode § Bean) 
Var. diomedeanus 132 (ce), 
bb. [Scales rather large, very rough-ctenoid, about 65-34 ; depth, 3} in length; head, 
44; D.90; A.69 to 75; color clouded preven sgneaiet plorened: | 
(Goode § neu) SRE OB SS BAG DOUG Oa > SAO SOBA one e see ee PIGER, 133. 
aa. [Scales very small, ctenoid, each with a median keel, which is dark and promi- 
nent; snout and jaws naked; fin-raysin increased number.] (Sub- 

genus Acedia Jordan.) 

h. Head, 53; depth, 4%; D.119; A.107; scales, 120; grayish, every- 
where mottled with brown.] (Goode § Bean) -.--.NEBULOSUS, 134. 


127, SYMPHURUS NIGRESCENS. 


Symphurus nigrescens Rafinesque, Indice all’ Ittiologia Siciliana, 1810, 52 (Palermo). 
Plagusia lactea Bonaparte, Fauna Ital. Pesci, about 1840. 

Ammopleurops lacteus Giinther, iv, 490 (copied). 

Plagusia picta Cocco (fide Giglioli). 

Bibronia ligulata Cocco, ‘‘Aleuni Pesci del mare di Messina, 1844, 390” (Messina) 


(larva). 
? Bascanius tedifer Schiddte, Natur. Tydsskr., v, 269, 1867 (free-swimming oceanic 
larve). 


Habitat.—Mediterranean Sea. 

We have examined three specimens of this rare species, obtained at 
Palermo by Professor Doderlein. As already noticed, this is a genuine 
member of the genus usually called Aphoristia, having no lateral line. 
These three specimens have the body nearly uniform in color. They 
correspond to the Ammopleurops lacteus of European authors. A speci- 
men in the museum at Cambridge from Naples is somewhat mottled 
and represents the nominal species Ammopleurops pictus. 


128. SYMPHURUS MARGINATUS. 


Aphoristia marginata Goode & Bean, Bull. Mus. Comp. Zool., xii, 153. (Off St. Vin- 
cent, etc.) 
Habitat.—West Indies. 
This species is known only from the original types, taken in deep water 
(94 to 324 fathoms) in the West Indies. 


.129. SYMPHURUS ELONGATUS. 


Aphoristia ornata var. elongata Giinther, Fishes Centr. Amer., 1869, 473. (Panama.) 

Aphoristia elongata Jordan & Gilbert, Bull. U.S. Fish Comm., 1882, 111. (Panama.) 

Habitat.—Pacific coast of tropical America. 

This species is not uncommon on the Pacific coast of Central America, 
where it represents the closely related Symphurus plagusia. Its relations 
with Somphurus atricauda are still closer. 
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130. SYMPHURUS ATRICAUDA. 


Aphoristia atricauda Jordan & Gilbert, Proc. U.S. Nat. Mus., 1880, 23 (San Diego). 
‘ Jordan & Gilbert, Synopsis Fish. N. A., 1882, 842. Jordan & Gilbert, Proc. 
U.S. Nat. Mus., 1882, 380. (San José, Lower California.) “Jordan, Proc. U.S. 

Nat. Mus., 1886, 54. 

Habitat.—Lower California, north to San Diego. 

This species is common in the bay of San Diego, in which locality the 
numerous specimens before us were taken. A small specimen 14 inches 
long, with light spots on the colored side and a pale ocellation on the 
black of the tail, taken by Mr. L. Belding near Cape San Lucas, prob- 
ably belongs to the same species. 

Symphurus atricauda is very close to 8. elongatus, and both might well 
be regarded as geographical varieties of S. plagusia. 


131. SYMPHURUS PLAGUSIA. 


(ACEDIA.) 


Plagusia Brown, Jamaica, 445, No. 1. (Jamaica.) 

Pleuronectes plagusia Bloch & Schneider, Syst. Ichth., 1801, 162 (after Brown). 

Achirus ornatus Lacépede, Hist. Nat. Poiss., iv, 659, 1803 (on aspecimen ‘ presented by 
Holland to France”). 

Plagusia ornata Cuvier, Régne Animal, ed. ii. 

Aphoristia ornata Kaup, Wiegmann’s Archiv, 1858, 106. Gtinther, iv, 490 (San Do- 
mingo, Jamaica). Poey, Synopsis, 1868, 409. Poey, Enumeratio, 1875, 140 
(Havana). Kner, Novara Fische, iii, 292. (D.90; A. 75; depth 3} in length; 
Rio Janeiro. ) 

Plagusia tessellala Quoy & Gaimard, Voyage Uranie, Zoologie, 240, 1824 (Rio Janeiro). 

Plagusia brasiliensis Agassiz, Spix Pisce. Brasil., 1827, p. 89, tab. 50. (Brazil.) 

Aphoristia plagiusa Jordan, Proc. U.S. Nat. Mus., 1886,53. (Havana.) (NotS. plagiusa 
of this paper. ) 

Habitat.—W est Indian fauna (south to Rio Janeiro). 

- The numerous specimens of this species examined by us are from Ha- 

vana, Pernambuco, Santos, Rio Janeiro, Curuga, and Victoria. . 

The synonymy of this species is somewhat doubtful. The original 
type of Pleuronectes plagiusa was sent to Linnezus by Dr. Gardea, of 
Charleston. It would therefore appear probable that this specimen 
represented the species of this genus which is found on the Carolina 
coast. But this typical specimen is still preserved in the rooms of the 
' Linnean Society in London, where it has been examined by Goode 
and Bean. 

From their notes (Proc. U.S. Nat. Mus., 1885, 196) we quote: “‘ The 
type of this species may have come from Africa or India. There is con- 
siderable doubt as to its origin. (See Garden’s Correspondence with 
Linné, page 314.) D. ca 92, A. ca 80. Scales 77. The species is more 
elongate than our specimens of Aphoristia plagiusa, so called, the depth 
being contained in the total length without caudal 44 times and the 
head 6 times.” y 

As, however, no species of this genus are yet known from Africa or 
India, it is rather probable that Garden’s fish actually came from 


—- 
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Charleston. The greater slenderness of the original tvpe is perhaps 
due to distortion, and the smaller number than usual of the scales does 
not afford a marked distinction. 

On account of the fact that the West Indian species as arule is a 
little slenderer than the northern one and has a little larger scales, 
Dr. Jordan has elsewhere adopted for the former the Linnean name, 
but, on the whole, it seems more probable that the original plagiusa was 
the northern fish. 

The name ornotus is also doubtful in its proper application. The only 
thing distinctive in the description of Lacépéde is that the typical speci- 
men was “ given by Holland to France.” Many of the species in this 
Dutch collection seem to have come from Surinam, and this is probably 
no exception. But Lacépéde’s description might ‘Apply as well to any 
other species of Symphurus as to this. 

The name Pleuronectes plagusia, given by Schneider to the species de- 
scribed by Brown, seems to admit of no doubt, as this is the only one of 
the group yet known from Jamaica. BE ievatone! the name plagiusa 
be used for the northern species, or dropped altogether as not identi- 
fied, the present species will stand as Symphurus plagusia. 

We have compared numerous specimens from Rio Janeiro (represent- 
ing the nominal species tessellatus or brasiliensis) with others (plagusia 
=ornata) from Havana. There is certainly no permanent difference. 
The Brazilian specimens are a little more slender on an average, but 
there are numerous exceptions, and all variations in color are found in 
both. 

132. SYMPHURUS PLAGIUSA. 


(TONGUE-FISH. ) 
a, Var. plagiusa. 


Pleuronectes plagiusa Linnweus, Syst. Nat., ed. xii, 1766, 455 (on a specimen from Dr. 
Garden, probably from Charleston, but the locality not quite certain; and of 
various copyists). 

Glossichthys plagiusa Gill, Cat. Fish. E. Coast N. Am., 1861, 51 (name only). 

Plagusia plagiusa Gill, Cat. Fish. East Coast N. Am., 1872-3 3, 794 (name only). 

Aphoristia plagiusa Jordan & Gilbert, Proc. U. S. "Nat. Mus., 1878, 368 (Beaufort). 
Jordan, op. cit., 1880, 22 (St. John’s River). Jordan & Gilbert, op. cit., 
1882, 305 (Pensacola) ; 1882, 618 (Charleston). Jordan & Gilbert, Synopsis 
Fish. N. A., 1882, 842. Jordan, Proc. U. 8. Nat. Mus., 1884, 144 (Key West). 

Plagusia fasciata Holbrook, MSS. De Kay,New York Fauna, Fishes, 1842, 304 (Charles- 
ton). 

Aphoristia fasciata Jordan, Proc. U. 8S. Nat. Mus., 1886, 53. 


b. Var. pusillus. 
Aphoristia pusilla Goode & Bean, Proc. U.S. N. Mus., 1885, 590 (Gulf Stream; lat. 40°). 
c. Var. diomedeanus. 


Aphoristia diomedeana Proc. U. 8. Nat. Mus., 1885, 589 (Gulf of Mexico; 24 fathoms). 
Habitat.—South Atlantic and Gulf coasts of the United States. 
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. . 2 mY 
This species is very common on the sandy shores of our South Atlantic — 


and Gulf States. Our numerous specimens are from Beaufort, Charles- 
ton, Pensacola, and Key West. 

The reasons for continuing to regard this species as the original 
Pleuronectes plagiusa of eee are given under the head of Symphurus 
plagusia. 

If however, the name plagiusa be referred to the West Indian form 
or dropped as unidentifiable, the name fasciatus would then hold for 
this species. 

The characters distinguishing elongatus, atricauda, plagusia, pluie 
pusillus, and diomedeanus are of slight value, and doubtless all will 
ultimately prove to be varieties of a single one, the coloration of the fins 
being more marked in southern specimens. 

A specimen nearly six inches long collected at Beaufort, N. C., by 
Prof. O. P. Jenkins seems referable to pusillus rather than to the typi- 
cal plagiusa. It is highly mottled in coloration, the body and fins being 
profusely speckled and blotched with blackish besides 9 or 10 rather 


distinct cross-bands. D. 85, A. 72. Scales about 80. Depth 34 in , 


length. 

Another large specimen 7 inches long from the Florida Keys is in the 
museum at Cambridge. This has: D. 82, A. 72, lat. 1.76. Depth 3 in 
length. Color brown almost plain, except that the fins are mottled, 
especially posteriorly; candal fin not black. 

If these two specimens are really typical of Symphurus pusillus, it 
probably cannot be separated as a species from S. plagiusa. 

The form called diomedeanus is known to us from the description 
only. It is certainly very similar to S. plagiusa. Perhaps it is identical 
with our Key West specimens of the latter. These are very pale, and 
nearly plain gray, as would be expected in fishes taken from the coral 
sands. 


133. SYMPHURUS PIGER. 


Aphoristia pigra Goode & Bean, Bull, Mus. Comp. Zool., xiii, 5, 1886, 154 (St. Kitts, 
Key West, Cedar Keys, in about 250 fathoms). 


Habitat.—West Indies and Gulf of Mexico, in deep water. 
This species is known to us from the original description. It is evi- 
dently a better-defined species than are most of the others. 


134. SYMPHURUS NEBULOSUS. 


Aphoristia nebulosa Goode & Bean, Bull. Mus. Comp, Zool., xix, 1883, 192 (Gulf Stream, 
off the coast of Carolina). 
Acedia nebulosa Jordan, MSS. 


Habitat—Gulf Stream. 


This species is known from the original account only. The descrip-, 


tion would indicate a species considerably unlike those forming the rest 
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of the genus. If its scales are really keeled it may form the type of a 
distinct genus. The increased number of fin-rays also indicates a 
probability that the number of vertebre will be found to be similarly 
increased. For the subgenus of which this is the type, we have sug- 
gested the name of Acedia. 


LARVAL FORMS. 
(BIBRONI#. ) 


The very young of all the Pleuwronectide so far as known are trans- 
parent and with the eyes symmetrical. At a length of from one-fourth 
of an inch to an inch the eye of one side moves by degrees to the other 
side, where it becomes the upper eye. The question has been much 
discussed as to how this change comes about—whether by a twisting 
of the head so that the eye moves over the line of the profile, whether 
by passing from side to side beneath the frontal bone, or by passing 
between the frontal bone and the bases of the dorsal rays, or whether 
by each of these methods in different genera. The present writers have 
had no opportunity to make any observations on this point, the state- 
ments which follow being entirely drawn from others, chiefly from the 
papers of Dr. Luigi Facciola.* 

According to Prof. Japetus Steenstrup,t who has examined some 
“ plagusiiform” specimens (Symphurus?) about 25 millimeters in length, 
the eye, by acombined movement of rotation and translation, goes from 
its original position to the other side by passing under the frontal bone. 

In other flounders examined by Prof. Alexander Agassiz the eye 
is said to have crossed from side to side above the frontal bone, pene- 
trating the space between this bone and the dorsal fin by sinking into 
the tissues of the head. In the species examined by Dr. Facciola the 
eye was found to pass between the frontal bone and the dorsal rays, 
but without penetrating any tissues. During the passage of the eye 
the first dorsal ray formed a projection detached from the cranium, and 
in the notch between this and the head the eye has passed from one side 
to the other. 

It has not been easy to determine with certainty the species to which 
these larval forms belong. The first of these which were known were 
described by Cocco as distinct genera, allied to the flounders, but dis- 
tinguished from them by the symmetrical arrangement of the eyes. 
For the group thus defined Bonaparte has proposed the family name 
of Bibronidi (Bibroniide), and this name has been adopted by some of 
the Italian ichthyologists. 


* “Sulla Stato Giovanile del Rhomboidichthys mancus,” Facciola, Naturalista Siciliano, 
vi, 1887, and “Su di Alcuni Rari Pleuronettidi del mare di Messina, ” Nat. Sicil., iv, 
1885. 

t“Om Skjebheden hos Flynderne og navnlig om Vandringen af det Svre Oie fra 
Blindsiden til Ojesiden tvers igjennem Hovedet,” 1864. * 
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Lately the relations of these forms have been made the subject of 
careful study by Dr. Carlo Emery, Dr. Luigi Facciola, and others of 
the Italian naturalists, and no doubt remains that the “ Bibroniide” are 
larval flounders and soles. 

For the sake of completeness, we give the following analysis of the 
nominal genera and the synonymy of the species: 


ANALYSIS OF THE NOMINAL GENERA OF BIBRONIE OR LARVAL FLOUNDERS AND SOLES. 


a. Eyes wholly sinistral ; mouth toothless, shaped as in the soles; upper jaw hook- 
shaped; head very small; caudal fin subsessile, free from the dorsal and 
anal; scales small, caducous, cycloid; eyes small; pectoral fins both 
present, the right pectoral small; ventral fins both present, free from anal; 
dorsal fin of long, simple rays, their tips much exserted ; body moderately 
elongate; the depth 3 in length; dorsal rays 100; anal rays 80. P. 12-4. 

DELOTHYRIS, A. 

aa. Eyes partly sinistral, the one on the left side, the other on the vertex (in the 
act of transition); form pleuronectoid.......----.---------- Cocco.us, B. 

aaa. Eyes, one on either side of the head; strictly symmetrical (or with the right eye 
somewhat higher than the other), and with a notch before it, between the 

cranium and the dorsal fin. 

b. Vertical fins scarcely or not confluent; left ventral largest, on abdominal ridge. 
c. Body excessively compressed, broadly ovate, its depth 13 in its length; both 
profiles very convex; the snout not forming an angle; no scales; none of 

the dorsal rays prolonged ; ventral fin single (Facciold) ; pectoral fins short, 

rounded, with fleshy base and fringe-like rays; D. 85; A. 65. Jaws equal, 


with small, actite teeth.....----. ------- ----- e--++------------ PELORIA, C. 
. Body more elongate; scales present or absent; pectorals adipose, with fringe- 
like rays. 


d. Ventral fin single ; first four rays of the dorsal well separated and with 
much exserted tips; dorsal and analslightly joined to caudal; depth about 
44 in length; D. 4, 106; A. 100. (Hmery) ----.---------- ? CHARYBDIA, D. 
dd. Ventral fins both present, the left ventral with more prolonged base ; 
dorsal with only the first ray (if any) prolonged; dorsal and anal free from 
caudal; depth 24 to 2in length (Macciola)...--..--.------ CHARYBDIA, D. 
bb. Vertical fins fully confluent ;*form lanceolate. 
e. Body linguiform, the depth 6 in length; no teeth; snout obtuse; eyes 
minute; ventral fins two; four or five of the dorsal rays produced; pec- 


torals pedunculate. D. 90; A. 80 ...----.-----.------------ BIBRONIA, E. 
ce. Body plagusiitorm ; perfectly transparent.....----..----- Bascantius, F. 


Synonymy of genera of larval Pleuronectide or Bibronie. 


Bibronia Cocco, ‘“‘Intorno ad aleuni Pesci del mare di Messina. Lettera al Sig. 
Augusto Krohn da Livonia. In Giornale del Gabinetto & Lettere di Mes- 
sina. Ann. iii, tom. v, fasc. xxv. Gennaio e febbraio 1844, pag. 21-30, tav. 


2” (fide Facciola) (ligulata). 
Peloria Cocco, 1. ¢. (hackeli). 
Coccolus (Bonaparte) Cocco, 1. ¢. (annectens). 
Bascanius Schiéddte, Naturhist. Tidsskr., v, 269, 1867 (tedifer). 
Thyris Goode, Proc. U.S. Nat. Mus., 1880, 344 (pellucidus ; name preoccupied). 
Delothyris Goode, Proc. U.S. Nat. Mus., 1883, 110 (pellucidus). 
Charybdia Facciold, Naturalista Siciliano, iv, 265, 1885 (riippelli). 
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Synonymy of species of Bibronie. 
1. DELOTHYRIS PELLUCIDUS. 


Thyris pellucidus Goode, Proc. U.S. Nat. Mus., 1880, 337, 344, 475. (Gulf Stream, off 
Rhode Island). Jordan & Gilbert, Synopsis Fish. N. A., 1882, 840 (copied). 
Delothyris pellucidus Goode, Proc. U.S. Nat. Mus., 1883, 110. 

This fish is unquestionably a larval form, but probably the adult is 
not yet known. In some respects it resembles Monolene, in others it 
seems allied to the Cynoglossine. The type was nearly three inches in 
length. : 

2. COCCOLUS ANNECTENS. 


Coccolus anneciens (Bonaparte) Cocco, |. c., 1844 (Messina). 

This species has not yet been described in detail, but from the form 
of the body it would seem to resemble most closely the young of Plato- 
phrys podas. 

Ss. PHLORIA HAICKELI. 


Peloria hackeli Cocco, 1. c., 1844 (Messina). Emery, Contribuzione all’ Ittiologia, 
405 (Naples). Facciola, Nat. Sicil., 188%, 5. 

The specimens of this species described by Facciola are 20 to 36 ™™ 
in length. According to Facciola,* it can be confounded with no known 
species of Pleuronectoid. Dr. Emery has maintained that it is the 
young of Platophrys podas, and his figure and description seem to ren- 
der this determination almost certain. 


4. CHARYBDIA. (Species.) 


Peloria riippelli Emery, Contribuzione all’ Ittiologia (Naples). 

The description given by Dr. Emery of P. riippelli diverges so widely 
from that given by Dr. Facciola, that the identity of the two may be 
questioned. If, as is possible, the pectorals in the achirous forms dis- 
appear with age, this species may belong to the Cynoglossine. More 
likely, it is a relative of Arnoglossus, or of Monolene. 


5. CHARYBDIA RUPPELLI. 


Peloria riippelli Cocco, |. c., 1844 (Messina). 
Charybdia riippelli Facciola, Nat. Sicil., 1885, 5 (Messina). 

This is probably the young of some species as yet unknown in the 
adult condition. Some of its characters suggest Arnoglossus ventralis. 

According to Facciola, the body is naked; the form oval; the mouth 
as long as the eye; right eye higher than left; first dorsal ray only 
prolonged; no scales; left ventral with its base longer than the right ; 
length 30 to40™=. D.113, A. 91. 

*“Non 6 a dubitarsi che questi Pleuronettidison giovani di altro specie pit grandi. 


Diro soltanto che la Peloria heckeli non puo confondersi con nessun Pleuronettide 
conosciuto.” (Facciold.) 
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6. CHARYBDIA RHOMBOIDICHTHYS. 


Charybdia rhomboidichthys Facciola, Nat. Sicil., 1885, 6 (Messina). 

Form, oval; the two outlines similar; snout, obtuse, somewhat prom- 
inent; anit Gaeenarilee eye, 44 in head, the right a little above the 
left; none of the aor rays prolonged; scales, cycloid, thin ; lateral 
has without arch; length 40™™. D.99, A. 74, V. 6. 

This form seems to be allied to Syacium and Arnoglossus. 


7. BIBRONIA LIGULATA. 


Bibronia ligulata Cocco, 1. c., 1844 (Messina). Faccicla, Nat. Sicil., 1885, 4 (Messina). 

This form is known from specimens one-third of an inch in length. If 
we suppose that in Symphurus the pectoral fins become atrophied with 
age, this may well be the larva of Symphurus nigrescens. 


8. BASCANIUS TADIFER. 


Bascanius tedifer Schiddte, ‘‘ Naturhist. Tydsskrift, v, 269, 1867” (Oceanic). 

We have not seen the original description of this form, but from the 
references made to it by other authors it would appear to be a larval 
Symphurus. 


RECAPITULATION. 


The following is the hist of the genera and species of flounders now 
recognized by us as occurring in the waters of North America and 
Kurope: 

The general distribution of each may be indicated by the following 
letters : 


EK. Europe (North of Spain). 

M. Mediterranean Sea. 

B. Bassalian or deep-sea fauna of the Atlantic. 
G. Greenland fauna. 

N. East coast of United States; Cape Cod to Cape Hatteras. 
S. South Atlantic and Gulf coast. 

W. West India fauna. 

R. Brazilian fauna (Rio). 

T. Patagonian fauna (Terra del Fuego). 

. Panama fauna. 

. Chilian fauna (Valparaiso), 

. Californian fauna. 

. Alaskan fauna. 


rad 


Subfamily I.—HIPPOGLOSSIN A. 


1. Atheresthes (Jordan & Gilbert). 

1. Atheresthes stomias (Jordan & Gilbert). A. 
2. Platysomatichthys Bleeker. 

2. Platysomatichthys hippoglossoides (Walbaum). G. 
3. Hippoglossus Cuvier. 

3. Hippoglossus hippoglossus (Linnzeus). E.G. A, 
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4. 


5. 


10. 


11. 


12. 


13. 


14. 


1S: 


16. 


Lyopsetta Jordan & Goss. 

4. Lyopsetta exilis (Jordan & Gilbert). A. 
Eopseita Jordan & Goss. 

5. Eopsetta jordani (Lockington). C. 


. Hippoglossoides Gottsche. 


6. Hippoglossoides platessoides (Fabricius). E. G. 
6 (0). var. limandoides Bloch. E.G. 
7. Hippoglossoides elassodon Jordan & Gilbert. A. 


. Psettichthys Girard. 


8. Psettichthys melanostictus Girard. C. A. 


. Hippoglossina Steindachner. 


9. Hippoglossina macrops Steindachner. P. 
10. Hippoglossina microps Giinther. YV. 


. Xystreurys Jordan and Gilbert. 


11. Xystreurys liolepis Jordan & Gilbert. C. 
Paralichthys Girard. 

12. Paralichthys californicus (Ayres). C. 

13. Paralichthys brasiliensis (Ranzani). R.W. 

14. Paralichthys adspersus (Steindachner). P. V. (Possibly to be called P. 

kingt.)* 

15. Paralichthys dentatus (Linnzus). N.S. 

16. Paralichthys lethostigma Jordan & Gilbert. N.S. 

17. Paralichthys squamilentus Jordan & Gilbert. 8. 

18. Paralichthys albigutta Jordan & Gilbert. 8. 

19. Paralichthys patagonicus Jordan. T. 

20. Paralichthys oblongus Mitchill. N. 
Ancylopsetta Gill. 

21. Ancylopsetta quadrocellata Gill. §. 

22. Ancylopsetta dilecta (Goode & Bean). B. 


Subfamily IT.—PLEURONECTINA, 


Phrynorhombus Giinther. 
23. Phrynorhombus regius Bonnaterre. M.E. 


Zeugopterus Gottsche. 

24. Zeugopterus punctatus (Bloch). E. 
Lepidorhombus Giinther. 

25. Lepidorhombus whiff-iagonis (Walbaum). E. 

26. Lepidorhombus norvegicus (Giinther). EK. (Doubtful species.) 
Citharus Bleeker. 

27. Citharus linguatula (Linneus). M. 
Pleuronectes (Linneus) Fleming. 

§ Pleuronectes. 
28. Pleuronectes maximus Linneus. E.M. 
28 (bd). var meoticus (Pallas). M. 


§ Bothus Rafinesque. 


29, Pleuronectes rhombus Linnzeus, E.M. 
30. Pleuronectes maculatus Mitchill. N. 


* Hippoglossus kingi is known from a drawing only, executed by unscientific hands. 
In all respects but one this drawing agrees well with P. adspersus. The first 18 of 
the 66 rays of the dorsal are represented as lower than the others, apparently forming 
a distinct portion. Depth 2in length. Anal rays 51. 
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17. Arnog 


36, 


18. Platop 


44. 


lossus Bleeker. 
§ Arnoglossus. 


: Arnoglossus lophotes Giinther. M. (Doubtful species; perhaps identical 


with A. grohmanni—perhaps with Bothus imperialis Ratinesque. ) 


2. Arnoglossus grohmanni (Bonaparte). M. 
. Arnoglossus conspersus (Canestrini). M. (Doubttul species; probably 


same as the next.) 


34. Arnoglossus laterna (Walbaum). M. E. 


§ 


. Arnoglossus? fimbriatus (Goode & Bean). B. (Probably type of a distinet 


genus. ) , 
Q 


Arnoglossus? ventralis (Goode & Bean). B. (Perhaps type of a distinct 
genus.) 


hrys Swainson. 


. Platophrys podas (Delaroche). M. 

33. Platophrys spinosus (Poey). W. (Doubtful species.) 

. Platophrys constellatus Jordan. V. 

. Platophrys ocellatus (Agassiz). S. W.R. 

. Platophrys maculifer (Poey). W.(Synonymy doubtful.) 
. Platophrys ellipticus (Poey). W. (Doubtful species.) 

3. Platophrys lunatus (Linneeus), W. R. 


Platophrys leopardinus (Giinther). P. 


-19. Syacium Ranzani. 


45. 
AG. 


49, 


Syacium cornutum (Giinther). R. 
Syacium papillosum (Linneus). 8S. W.R. 


. Syacium micrurum (Ranzani). S.W.R. 
. Syacium latifrons (Jordan & Gilbert). P. 


Syacium ovale (Giinther). P. 


20. Azevia Jordan. 


50. 


Azevia panamensis Steindachner. P. 


21. Citharichthys Bleeker. 


o7. 
58. 
59. 


§ Orthopsetia Gill. 


. Citharichthys sordidus (Girard). C. 
2. Citharichthys stigmeus Jordan & Gilbert. C. (Doubtful species.) 


§ Citharichthys. 


. Citharichthys dinoceros Goode & Bean. B. 
54, Citharichthys arctifrons Goode. B. 

. Citharichthys unicornis Goode. B. 

. Citharichthys macrops Dresel. S. 


Citharichthys uhleri Jordan. W. 
Citharichthys spilopterus Giinther. S.W.P.R. 
Citharichthys sumichrasti Jordan. P. 


59(b). *Citharichthys microstomus Gill. 8. 
22. Etropus Jordan & Gilbert. 


60. 
61. 


62. 


Etropus ectenes Jordan. V. 
Etropus rimosus* Goode & Bean. 8. 
Etropus crossotus Jordan & Gilbert. S.W.P.R. 


*We are probably in error in regarding Htropus rimosus as identical with Cithar- 
ichthys microstomus. The latter has a larger mouth, the maxillary 2} in head, instead 
of nearly 4 as in the former. 


ad 
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23. 


24. 


25. 


26. 


27. 
28. 
29. 
30. 


31. 


32. 


33. 


34. 


35. 


Thysanopsetta Giinther. 
63. Thysanopsetta naresi Giinther 
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iN 


Monolene Goode. (Genus of uncertain relationships. } 
B. 
65. Monolene atrimana Goode & Bean. B. 


64. Monolene sessilicauda Goode. 


Subfamily IT1.—ONCOPTERIN A. 


Oncopterus Steindachner. 


66. Oncopterus darwinit Steindachner. T. 


Subfamily [IV.—PLATESSIN 


Pleuronichthys Girard. 


67. Pleuronichthys decurrens Jordan & Gilbert. C. A. 
68. Pleuronichthys verticalis Jordan & Gilbert. C. A. 
69. Pleuronichthys ceenosus Girard. 


Hypsopsetta Gill. 


70. Hypsopsetta guttulata (Girard). 


Parophrys Girard. 


C. A. 


C. 


71. Parophrys vetulus Girard. C. A. 


Inopsetta Jordan & Goss. 


72. Inopsetta ischyra (Jordan & Gilbert), A. 


Isopsetta Lockington. 


73. Isopsetta isolepis (Lockington), 


Lepidopsetta Gill. 
74. Lepidopsetta bilineata (Ayres). 
74 (0). 
Limanda Goitsehe. 
5. Limanda ferruginea (Storer). 
6. LTimanda limanda (Linnzus). 
7 
8 


. Limanda aspera (Pallas). A. 
3. Limanda beani Goode. B. 


Pseudopleuronectes Bleeker. 


A.C. 


C. 


unbrosa (Girard). A. 


G. 
K. 


79. Pseudepleuronectes americanus (Walbaum). N. 
80. Pseudopl euronectes pinnifasciatus (Kner). A. (Generic relations uncer 


tain.) 


Platessa Cuvier. 


§ Platessa. 


81. Platessa platessa (Linnzeus). 
81 (bd). 


EK. M. 


pseudoflesus (Gottsche). E, 


82. Platessa quadrituberculata (Pallas). <A. 


§ Flesus Moreau. 


83. Platessa flesus Linneus. E.M. 


83 (0). 
Liopsetta Gill. 


glabra (Rathke). M. 


84. Liopsetta dvinensis (Lilljeborg). E. (Doubtful species, probably identi- 


eal with L. glacialis.) 
85. Liopsetta putnami (Gill). N. 
86. Liopsetta glacialis (Pallas). 


36. Platichthys Girard. 


87. Platichthys stellatus (Pallas). 


(Probably identical with the next.) 


A. 


A. C. 
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37. Microstomus Gottsche. (fo be called Cynicoglossus if Microstomus be deemed 
preoccupied. ) 
88. Microstomus kitt (Walbaum). E. 
89. Microstomus pacificus (Lockington). A. 
38. Glyptocephalus Gottsche. 
90. Glyptocephalus cynoglossus (Linnzeus). E.G. 
91. Glyptocephalus zachirus (Lockington). A. 


Subfamily V.—SOLEIN A 
39. Solea Quensel. 
§ Solea. 


92. Solea solea (Linneeus). E. M. 
93. Solea capellonis (Steindachner). M. (Doubtful species.) 
94. Solea brasiliensis (Cuvier). R. (Species unknown to recent writers. ) 


§ Pegusa Giinther. 
95. Solea kleint (Risso). M. 
96. Solea aurantiaca (Giinther). FE. (Doubtful species.) 
97. Solea lascaris (Risso). M. (Synonymy doubtful; perhaps to be called 
S. scriba.) 
98. Solea theophila (Risso). M. (Synonymy somewhat doubtful.) 
99. Solea variolosa (Kner). R. 
40. Monochirus Rafinesque. 
§ Quenselia Jordan. 
100. Monochirus ocellatus (Linnewus). M. 


§ Microchirus Bonaparte. 
101. Monochirus luteus (Risso). M. 
102. Monochirus variegatus (Donovan). M. EK. 
103. Monochirus minutus (Parnell). M. (Doubtful species.) 


\ Monochirus. 
104. Monochirus hispidus Rafinesque. 
41. Achirus Lacépéde. 

§ Baiostoma Bean. 
105. Achirus achirus (Linneus). W.R. (Possibly to be cailed A. gronovit.) 
106. Achirus inscriptus (Gosse). W.S. 
107. Achirus klunzingeri (Steindachner). P. V. 
108. Achirus mentalis (Giinther). R. 
109. Achirus lineatus (Linneus). S. W. hk. 
109.6)... ———_ brachialis (Bean). 58. 
109 (¢). ——— ——— comifer (Jordan & Gilbert). 8. 
110. Achirus mazatlanus (Steindachner). P. 
111. Achirus fonsecensis (Giinther). P. 
112. Achirus punctifer (Castelnau). R. 
113. Achirus scutum (Giinther). P. 
114. Achirus garmani (Jordan). RK. 

§ Achirus. 

115. Achirus fimbriatus (Giinther). P. 
116. Achirus fasciatus (Lacépede). N.S. 
117. Achirus panamensis (Steindachner). P. 
118. Achirus jenynsi (Giinther), R. 
118 (b). Achirus lorentzi (Weyenbergh). R. (Species unknown to us.) 
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42. Gymnachirus Kaup. 
119. Gymnachirus fasciaius (Giinther). R. 
120. Gymnachirus nudus (Kaup). RB. 

43. Achiropsis Sieindachner. 
121. Achiropsis nattereri (Steindachner). R. 
122. Achiropsis asphyxiatus (Jordan). Th. 


44. Apionichthys Kaup. 
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123. Apionichthys unicolor (Giinther). W.R. (Synonymy a little uncertain.) 


124. Apionichthys ottonis (Steindachner). M. (Doubtful species.) 


45. Brachirus Swainson. (To be called Synaptura if Brachirus be regarded as preoc 


cupied. ) 
125. Brachirus savignyi (Kaup). M. 


126. Brachirus lusitanicus (Capello). M. (Species unknown to us.) 


Subfamily V1.—CYNOGLOSSINEA, 


46. Symphurus Rafinesque. 
§ Symphurus. 


127. Symphurus nigrescens (Rafinesque). M. 

128. Symphurus marginatus (Goode & Bean). W. 
129. Symphurus elongatus (Giinther). P. 

130. Symphurus atricauda (Jordan & Gilbert). C. 


131. Symphurus plagusia (Bloch & Schneider). W. R. 


132. Symphurus plagiusa (Linneus). §. 


132 (0). pusillus (Goode & Bean). S. 
132 (¢). diomedeanus (Goode & Bean). 


133. Symphurus piger (Goode & Bean). W. 


§ Acedia Jordan. (Probably a distinct genus.) 


34, Symphurus nebulosus (Goode & Bean). W. 


LARVAL FORMS. (Bibronie.) 


A. DELOTHYRIS Goode. 


1. Delothyris pellucidus (Goode). B. 
B. Coccoius Bonaparte. 
2. Coccolus annectens (Bonaparte). M. 
C. PELORIA Cocco. 
3. Peloria heckeli (Cocco). M. 
D. Cuaryspia Facciola. 
4. Charybdia sp. (Emery). M. 
5. Charybdia riippelli (Cocco). M. 
6. Charybdia rhomboidichthys (Facciola). M. 
EK. BrBpronia Cocco. 
7. Bibronia ligulata (Cocco). M. 
I’. BAsScANIuS Schiddte. 
3. Bascanius tedifer (Schiddte). B, 
INDIANA UNIVERSITY, 
Bloomington, Ind., July 10, 1887. 
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PARALICHTHYS LETHOSTIGMA Jordan & Gilbert. The Southern Flounder. 
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LIMANDA FERRUGINEA (Storer). 


Fig. 12,— 


(No. 21020: Halifax, Nova Scotia.) 
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FIG. 13.—LIMANDA ASPERA (Pallas). The Alaska Rusty Dab. 
(No. 27944: Sitka, Alaska.) 
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Fic. 14.—PSEUDOPLEURONECTES AMERICANUS (Walbaum). The Flat Fish, or Winter Flounder, 
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(From No. 21175: France.) 
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RIGHT SIDE. 
Fic. 20.—SOLEA SOLEA Linneus. The Sole. 
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IIf.—A REVIEW OF THE SCIANIDAD OF AMERICA AND EUROPE, 


By Davip STaRR JORDAN AND CARL H. EIGENMANN. 


In the present paper we -have attempted to give the synonymy 
of the species of Scienide found in the waters of North and South 
America and of Europe, together with analytical keys by which the 
genera and species may be distinguished. ‘The paper is based on the 
collections in the museum of the University of Indiana, on a large series 
belonging to the National Museum, the most valuable part of this 
series being the collections made by Professor Gilbert at Mazatlan and 
Panama, and on the collections in the Museum of Comparative Zoology 
at Cambridge, Mass. This collection is especially rich in South Amer- 
ican forms, and nearly all of our information regarding the South 
American species has been drawn fromit. All the representatives of 
this family in the museum at Cambridge have been examined by the 
senior author ot this paper, and for all statements regarding the South 
American species he is responsible. 

We wish to express our special obligations to Prof. Alexander Agas- 
siz, Director of the Museum of Comparative Zoology, and to Mr. Samuel 
Garman, curator of the fishes, for the free use of the material in the 
museum, and to Dr. Tarleton H. Bean for a loan of special desiderata 
from the United States National Museum. Through the aid of these 
two great museums we have been enabled to examine nearly all the 
species included in the present paper. The only species not seen by 
us are the following: Cestreus obliquatus, Larimus stahli, Scicena gilli, 
Sciena heterolepis, Pachyurus francisci, Pachyurus schomburgki, Pachy- 
pops trifilis, Umbrina reedi, Lonchurus lanceolatus, and Eques pulcher, 
ten of the 113 species recognized. 

There is room for much difference of opinion as to the proper sub- 
division of the Scienide into genera. There are few families in which 
the various types are more definitely joined together by intermediate 
forms than in the present one. The subdivisions must be more or 
less arbitrary, or else the great bulk of all the species must be thrown 
into two genera, Sciwna and Otolithus. Such an arrangement, however, 
tends to obscure the inter-relations of the species, and so we have 
adopted as distinct genera all the stbordinate groups which we are 
able to restrict and define by structural characters of some importance. 
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It is but fair to say, however, that the arrangement adopted is not en- 
tirely satisfactory to us. The genera recognized are not equivalent in. 
value, and no subdivision is possible in which they can be made so. 
The species of Scicenine with long gill-rakers (Stelliferus, &c.), and 
those with short ones (Scicna, &c.) form together an almost perfect 
series. The characters on which the first of these groups is by us sub- 
divided into distinct genera (dentition, armature of the preopercle, &c.) 
cannot apparently be used for this purpose among the Sciena, as the 
gradation there is more perfect and the extremes less marked. It is 
quite true that a character may have a generic value in one section of 
a family and not in another, yet such generic characters of partial ap- 
plication should always be looked upon with question. 

The Scienide fall naturally into two suborders, which are well dis- 
tinguished from each other, and, so far as we know, not connected by 
intermediate forms. These are the Otolithine and the Scienine. The 
extremes of the former group (Seriphus, Archoscion) have been of late 
usually set off as a distinct subfamily—Jsopisthine. Dr. Bleeker has 
even removed this group, Isopisthine, from the family of Scienide alto- 
gether. There is no warrant for this arrangement. While Seriphus 
seems quite different from the other Otolithinw, Archoscion is intermedi- 
ate between Seriphus and Cestreus, and from the latter it is scarcely to 
be distinguished generically, so perfect is the gradation in the series of 
species. At the opposite end of the series the genus Eques represents 
an aberrant form of the Scicnine, and another is represented by Aplo- 
dinotus and Pogonias. The differences existing do not apparently re- 
quire the recognition of either of these groups as subfamilies, and we 
refer all to the Sciewnine. 

The Scienine constitute an irregularly graduated series, the characters 
changing by small and often scarcely perceptible gradations from the 
forms allied to Cestreus on the one hand to those approaching Hques on 
the other. 

We begin our series with the genus Seriphus, which is perhaps most 
nearly related to the other percoid forms, and we close it with Hques, 
which stands at the opposite extreme from Seriphus. In passing down 
the series from Nebris and Odontoscion, the most Otolithus-like of the 
Sciceninee, to Scicena, Menticirrhus, Eques, and the other extreme forms, 
we find, as has been already stated, no very sharp line of division. The 
middle line, if we may so speak, lies between Bairdiella chrysoleuca and 
Scicena sciera, two species closely allied to each other. 

Nothing could be more unnatural or more ineffective than the subdi- 
vision adopted by Cuvier, whereby the Sciwninw without barbels are 
divided into three groups, Corvina, Johnius, and Sciwna, solely on the 
strength of the second anal spine. This is large in Corvina, very feeble 
in Scicna, and intermediate in Johnius. Giinther’s arrangement, by 
which the species referred to Johnius are divided between Corvina and 
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Scicena, is no better, as very many of the species have this spine neither 
large nor small, and could as well be placed in the one group as the 
other. Bleeker divides this group into Pseudoscicna, species with the 
mouth oblique and the jaws subequal, the lower jaw with the teeth of 
the inner row enlarged, and Johnius with the mouth horizontal and the 
lower jaw included, the teeth of the lower jaw being in villiform bands. 
This arrangement is better than the other only in theory. The charac- 
ters chosen are of more value as indicating relationship, but they cannot 
be applied in practice, as there are intermediate gradations of all sorts. 
The type of Pseudosciana (Sciena aquila) is in fact much more nearly 
related to the type of Johnius than to most of the species associated 
with it in Pseudosciena. : 

As we proceed along the series of Scienine from Larimus towards 
Menticirrhus, the following changes are notabie: In the Larimus type the 
pores on the snout are small and few, and there are no distinct slits or 
lobes on the snout above the upper jaw; in the othertype the pores be- 
come large and conspicuous, 4 to 6 in number, and the thickened snout 
above the upper jaw has twoslits on each side, bounding two dermal lobes. 
The mouth becomes smaller, narrower, more horizontal as we proceed 
towards Menticirrhus, the lower jaw shorter, and the bands of teeth in 
both jaws more and more broad, those in the lower more decidedly vil- 
liform; the pores on the chin become larger and more numerous, the 
number rising from 2 to 5; the lower pharyngeals become larger, and 
their teeth larger and less acute; the preorbital becomes wider and 
more gibbous, the gill-rakers shorter, fewer, and more like tubercles ; 
the anal fin is placed farther forward, and the spines of the fins gen- 
erally are less slender ; the scales, as a rule, become rougher, and the 
rows of scales less regular in their direction. The flesh, as a rule, be- 
comes firmer, coarser, less agreeable in flavor, and of less value as food, 
but this, like some of the other characters mentioned above, is subject 
to much variation. 

It may be noted that in some Scienide the middle rays of the caudal 
are more produced in young specimens. In some also the serrations 
on the preopercle become weaker or even obsolete with age. 

The two subfamilies recognized by us may be thus distinguished : 


ANALYSIS OF THE SUBFAMILIES OF SCIANIDA. 


a. Vertebree typically 14 + 10, the number in the abdominal region always greater 
than that of the caudal; lower jaw prominent; teeth not villiform; edge of pre- 
opercle entire; second anal spine weak and adnate to the first ray; the first spine 
MUMUMLOLANG OFLEMODSOLEFO aha tke ls Sets te iL eid are Le OTOLITHIN#A, I. 

aa. Vertebree typically 10 + 14, the number in the caudal region always greater than 
that in the abdominal; second anal spine usually well developed and usually joined 
to the first soft ray by a distinct membrane.........-....---.----- SCIENINZ, II. 
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ANALYSIS OF THE GENERA OF SCIAINID 45.* 


Subfamily I.—OTOLITHIN&. 


(Scienide with the vertebre 14 or 15 + 10 or 11, the abdominal por- 
tion of the spinal column having always more vertebre than the caudal 
portion, the anal fin being posterior in its insertion; body more or less 
elongate, the mouth large, the lower jaw projecting, the preopercle with 
a crenulate, membranaceous border; snout without distinct pores or 
slits; preorbital narrow; gill-rakers slender, moderate, or rather long; 
anal fin with one or two very weak spines, the second closely connected 
with the first soft ray; scales small, smoothish.) 


a. Anal fin long, of 15 to 21 soft rays, its length more than half that of soft dorsal; 

dorsal fins more or less separated (soft dorsal and anal fins closely scaled). 
b. Teeth small, sharp, subequal, uniserial below, in a narrow band above; no ca- 
nines; anal and soft dorsal with 20 to 22 rays each, the former but little 
shorter than the latter; dorsal fins well separated; body compressed; scales 
large, ctenoid; gill-rakers long and slender; caudal fin lunate..SERIPHUS, 1. 
bb. Teeth larger, very unequal, tip of upper jaw with one or two strong canines; 
enlarged teeth or canines on sides of lower jaw; anal fin shorter than soft 
dorsal, with 15 to 18 soft rays; dorsal fins more or less separated; body com- 
pressed ; scales rather smail, cycloid..-........----.---.-.-- ARCHOSCION, 2. 
aa. Anal fin moderate, or short, of 7 to 13 soft rays; its length less than half that of 

second dorsal ; dorsal fins contiguous. 
c. Canine teeth, if present, not lance-shaped, tapering from base to tip. 

d. Lower jaw without canines at its tip; some of its lateral teeth sometimes 
enlarged ; tip of upper jaw usually with canines.....---.-----. CESTREUS, 3. 
dd. Lower jaw with a pair of very strong canines at its tip, larger than the 
canines at tip of upper jaw ; lateral teeth small; body very slender; anal fin 
small; gill-rakers short. (Contains only Asiatic species.) .....-. OTOLITHUS.t 
ee. Canine teeth lance-shaped, widened toward the tip, then abruptly pointed ; 
canines of front of premaxillary iargest ; about two-canines on front of lower 
jaw on each side; outer teeth of upper jaw enlarged, somewhat lance- 
shaped; outer teeth of lower jaw compressed; air-bladder with two horn- 
like processes; gill-rakers moderate, slender; (soft dorsal and anal fins 
SCRlY) Soecc ste scceecint Bom co cess cetices ode 2 sect recs eames se ING MnO Ln 


Subfamily I1.—SCLANINE, 


(Scienide with the dorsal fins contiguous, the soft dorsal being long, 
much longer than the anal; vertebra 9 to 12 + 13 to 20, typically 10 + 
14, the number of vertebrze in the abdominal part of the body being 
always less than in the caudal part.) 


*For completeness’ sake we include in the following analysis, besides the American 
genera, Otolithus, Sciwnoides, Collichthys, and Pseudotolithus, the only well-defined 
genera without American representatives with which we are acquainted. 

t Otolithus Cuvier, Régne Animal. Type, Johnius ruber Bloch. The characters here 
given are drawn from Otolithus argenteus (specimen from Hong-Kong, China). 
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a. Dorsal spines well separated, the first dorsal spine * attached to the third or fourth 
interneural, not more than two* of 
the spine-bearing interneurals being 
placed between the same pair of ver- 
tebra; soft rays of dorsal fin 17 to 32 
(87 to 40 in Lonchurus, 45 to 50 in Sci- 
cnoides); occipital crest not greatly 


b. Lower pharyngeals separate. elevated. 


c. Lower jaw without barbels. 

d. Caudal fin moderately scaly, its distal portion usually more or less naked, 
the scales not numerous enough to 
give athickened appearance to the fin. 

e. Teeth well developed, permanent in both jaws. i 
Jf. Lower pharyngeals rather narrow; their teeth conic and mostly sharp ; 
none of them molar; outer teeth of 
upper jaw more or less enlarged. 

g. Gill-rakers comparatively long and slender; mouth more or less ob- 
lique, anal fin usually (but not always) 
inserted posteriorly; preorbital usually 
narrow, flat ; edge of snout above up- 
per jaw with the pores and slits little 
conspicuous or obsolete. 

h. Preopercle without bony teeth or serrations, 1ts membranaceous mar- 
gin entire, crenulate or ciliate (two or 
three slender spinules present in Col- 
lichthys); teeth of lower jaw in few 
series. 

i. Skull excessively cavernous, soft and spongy to the touch, the inter- 
orbital space very broad; eye very 
small; mouth large, oblique; preoper- 
cle with a broad membranaceus border, 
which is striated and fringed; scales 
small; spinous dorsal short and weak; 
anal spines weak ; caudal fin pointed. 

j. Pseudobranchiw wanting; air-bladder with a lateral horn-like 
process on each side, this dividing into 
many branches in the skin of a perito- 
neal membrane; both jaws with small, 
unequal, canine-like teeth, those of the 
upper jaw in the outer, of the lower jaw 
in the inner series ; forehead very con- 
vex; soft dorsal very long, of 27 to 50 
rays; anal fin small; pectoral fin long ; 
gill-rakers (X + 14) slender but rather 
short; lower jaw included; ‘‘verte- 
bra 14 +10” (Bleeker) ; ‘‘ vertebrae 12 
-+-12” (Cuv. § Val.). (Asiatic species. ) 

SCLENOIDES.+ 


* These characters (which separate the rest of the Sciwnine from ques) have been 
verified in part of the genera only, and the statement of them may need some modi- 
fication when the entire group is considered. The genus Lonchurus especially should 
be examined in this regard. 

t Scienoides Blyth, Journ. Asiat. Sci. Beng., 29, 1861; type Otolithus biawritus Can- 
tor. The characters here given are drawn from Scienoides pama. This genus seems 
nearest to Nebris, but it shows several resemblances to Lonchurus, If it really has 
vertebra 14 + 10, as stated by Bleeker, it should be placed among the Otolithine. 
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jj. Pseudobranchiz small; air-bladder with avery complex struct- 

ure, having many forking branches on 

each side, these extending in a perito- 

neal membrane which surrounds the 

viscera ; no canine teeth; dorsal rays 

TX-I, 25 to 30; anal rays II, 8 to IT, 11; 

the spine small; pectoral shortish ; 

gill-rakers slender, not very long; pre- 

opercle with two or three stiff, slender 

spinules near its angle; top of head 

very convex in all directions; occipital 

crest high, its edge dentate; caudal 

finlanceolate. (Asiatiespecies.) Ver- 

tebras 11 -++ 18...--... COLLICHTHYS.* 

jj). Psendobranchie present ; teeth subequal, all villiform, in nar- 

row bands; soft dorsal long, of 30 to 

35 rays; anal fin rather long; soft dor- 

sal and anal scaly ; lower jaw project- 

ing; vertebrae 10+-14; gill-rakers long 

and slender; air-bladder with two 

NOMS. 52-2 eee ee NEBRIS, 5. 

w#. Skull firm, not excessively cavernous, interorbital space not very 
; broad ; preorbital not turgid. 

k. Teeth minute, equal, chiefly uniserial or partly biserial above ; 
snout very short; cleft of mouth very 
oblique or even vertical, the lower jaw 
Projecting as ee-isceee sles LARIMUS, 6. 

kk. Teeth larger, more or less unequal, those in lower jaw mostly 
biserial, those of the inner series 
usually enlarged ; cleft of mouth more 
or less oblique but not vertical. 

l. Scales of the lateral line similar to the others, not con- 
“cealed by smaller ones; anal fin in- 
serted more or less posteriorly, its first 
spine usually nearer caudal than ven- 
trals, the tip of the last ray when de- 
pressed extending beyond base of last 
ray of dorsal; caudal pedunele rather 
short; pseudobranchize well devel- 
oped. 

m. Upper jaw with a single row of teeth, some of them en- 
larged, forming long canines; some 
canines in lower jaw; lower jaw pro- 
jecting --.-22- Recistee ODONTOSCION, 7. 

mm. Upper jaw with a narrow band of teeth, those of the 
outer row more or less enlarged; no 
distinct canines ....-.... CoRVULA, 8. 

ll. Scales of the lateral line considerably enlarged, almost en- 
tirely concealed by smaller ones; anal 
fin small, inserted well forward ; its 
first spine usually as near ventrals as 


* Collichthys Giinther—Hemisciena Bleeker ; type Sciwna lucida Giinther, not of Rich- 
ardson. Our specimens from Swatow, China (Coilichthys lucidus Rich.?) agree with 
Bleeker’s account of Hemiaciena lucida rather than with Giinther’s. This genus is cer- 
tainly very close to Sciwnoides. 
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caudal; caudal fin pointed, its pe- 
duncle long and slender; soft dorsal 
and anal scaly; scales small ; pseudo- 
branchis small, often obsolete on one 
side. (Fluviatile species.) 
PLAGIOSCION, 9. 
hh. Preopercle with its bony margin armed with sharp teeth or serre. 
n. Head not very broad, the interorbital space convex, 
scarcely spongy. 
o. Preopercle with its margin simply serrate ; the lower 
_ spine not enlarged; anal fin inserted 
well forward; caudal peduncle sien- 
der. (Species chiefly African. ) 
PSEUDOTOLITHUS.* 
00. Preopercle with its lowermost spine largest, directed 
abruptly downward. (Soft dorsal and 
aygl fin moderately scaly.) 
BAIRDIELLA, 10. 
mn. Head very broad nore! theinterorbital space flattish, 
excessively cavernous, the septa re- 
duced to thin partitions; soft dorsal 
and anal fin usually densely scaly , 
second spine of dorsal usually thick? 
GilGl Coecomeoancooge STELLIFERUS, IL. 
gg. Gill-rakers comparatively short and thick, usually not longer than 
posterior nostril ; anal fin inserted 
farther forward; snout above lower 
jaw with large pores, and with two 
more or less distinct slits on its edge; 
these sometimes obsolete ; preorbital 
more or less broad; mouth more or 
less inferior ...----------- Scizna, 12. 
ff. Lower pharyngeals very broad, with coarse blunt molar teeth; teeth 
in both jaws subequal, in broad 
bands; preopercle with its bony 
margin coarsely serrate; lower jaw 
included; snout with pores and slits 
asin Sciena; gill-rakers rather short 
and slender -.--.----- RONCADOR, 13. 
ee. Teeth very small, subequal, those in the lower jaw wanting or deciduous ; 
lower pharyngeals rather broad, with 
paved teeth; mouth small, inferior; 
snout as in Sciwna; preopercle en- 
tire; anal fin long, with about 12 
soft rays; gill-rakers shortish, rather 
slendenaosseeseeee—= LrEr1ostomus, 14. 
dd. Caudal fin very densely scaly, the scales so closely set and so numerous as 
to hide the rays and to give a thick- 
ened appearance to the fin; mouth 
small, with very small, equal teeth in 
villiform bands; preorbital broad, 
more or less turgid; preopercle 


* Pseudotolithus Bleeker, Poissons de la cote de Guinée,, 1862, 59; type Pseudotolithus 
typus. The characters here given are taken from a species from Gane 
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sharply but finely serrate ; gill-rakers 
very small, thickish; pores and slits 
on snout obsolete. (Fluviatile spe- 
CIOs. oe. Scceene ees PACHYURUS, 15. 
ec. Lower jaw with one or more barbels, either at the symphysis or on the rami; 
snout with slits and pores as in Sci- 
ana; lower jaw included ; preorbital 
broad ; lower teeth in villiform bands ; 
gill-rakers more or less short. 
p. Pseudobranchize well developed; pectoral fin not 
elongate. 

gq. Lower jaw with slender barbels, usually several 
in number. 

r. Barbels mostly in a tuft at the symphysis of 
lower jaw; mouth very small, infe- 
rior; gill-rakers minute, thickish; 

Oo dorsal spines 10 or 11. 

8. Preopercle sharply but finely serrate ; preor- 
bital turgid and cavernous, more or 
less translucent; caudal fin rhom- 
bie. (Fluviatile species.) 

PacHyYPops, 16. 
ss. Preopercle without bony serre; preorbital 
‘very broad, but less distinctly cavern- 
OUS 22542506 -4-,--2-F OLYCIRREUS #i7E 
rr. Barbels chiefly lateral, along the rami of the 
lower jaw, usually none at the 
symphysis; lower pharyngeals nar- 
row with sharp teeth. 
t. Preopercle without bony serre; dorsal 
spines 14;  gill-rakers short, but 
rather slender -.-..GENYONEMUS, 18. 
ti. Preopercle with its bony margin armed 
with strong teeth ; dorsal spines 10 
or 11; gill-rakers short, thickish. 
MICROPOGON, 19. 
gq. Lower jaw with a single thickish barbel at its tip. 
u. Air-bladder large; analspinestwo; back 
more or less elevated; preopercle with 
its bony margin crenate or serrate ; 
pectorals short, shorter than ventrals. 
(Free-swimming species. ) 
UMBRINA, 20. 
uu. Air-bladder none; anal spine single, 
weak; back not elevated ; preopercle 
with its membranaceous edge crenu- 
late; pectoral fins long, longer than 
ventrals. (Bottom fishes. ) 
MENTICIRRHUS, 21. 
pp. Pseudobranchixw obsolete; body long and low; 
caudal pointed; pectoral fin elongate ; 
preopercle without bony serratures. 
v. Chin without barbels ; a row of slender 
barbels along inner edge of mandible; 
soft dorsal with about 30 rays: 
PARALONCHURUS, 22. 
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vv. Chin with two short barbels, none on 
sides of mandible ; soft dorsal with 
31 tov40 Tays) 2 oe) LONCHURUS, 23. 
bb. Lower pharyngeals very large, completely united, covered with coarse blunt 
paved teeth; lower jaw included; 
snout with slits and pores, as in 
Sciena; gill-rakers rather short. 

w. Lower jaw with numerous barbels 
along the inner edge of the rami; 
preopercle nearly entire. (Marine spe- 
GIES) Socane shawes eadicee POGONIAS, 24. 

ww. Lower jaw without barbels; pre- 
opercle obscurely serrate. (Fluviatile 
Species.) esos s.--le~ APLODINOTUS, 25. 

aa. Dorsal spines close together, the first spine attached to the first interneural, and 
from 5 to 12 of the spine-bearing in- 
terneurals wedged in between the 
high occipital crest and the neural 
spine of the second vertebra on the 
one hand, and that of the third verte- 
bra on the other ; occipital crest much 
elevated. - Vertebraa 10 + 14. 

x. Mouth ema, low, included, the teeth subequal, in villiform bands; air-bladder 
simple ; preopercle with its membra- 
nous edge serrulate; gill-rakersshort - 
snout above premaxillary with slit and 
pores essentially as in Scie@na; anal 
fin small; soft dorsal very long, of 36 
LOSS Tass oo sone wees EQUES, 26. 


Genus L.—SERIPHUS. 


Seriphus Ayres, Proc. Cal. Acad. Nat. Sci., ii, 80, 1861 (politus). 

TYPE: Seriphus politus Ayres. 

This genus consists of a single species, abundant on the California 
coast. 

Itis one of the most aberrant genera in the family—as compared with 
the typical sciznoid forms, standing at the farthest possible extreme 
from Hques, Pogonias, and Menticirrhus. 


ANALYSIS OF SPECIES OF SERIPHUS. 


a. Body moderately elongate, compressed ; profile slightly depressed over the eyes; 
eyes large, 44in head; snout projecting, 34 in head; mouth large and narrow, the lower 
jaw more or less projecting in the adult; premaxillary anteriorly about on the level 
of the lower margin of the pupil; maxillary 2 in head, reaching to below posterior 
margin of eye; lower jaw with a knob at its symphysis which fits in a notch in the 
upper jaw ; teeth all small, subequal; those of the lower jaw ina single series, except 
at the symphysis, where there are two or three series; those of the upper jaw in two 
series, the inner ones much recurved ; gill-rakers long and slender, } length of eye, 
7+16; lower pharyngeals narrow, linear, fragile; scales moderate, weakly ctenoid, 
those about the head cycloid ; lateral line straight ; dorsal spines weak, the highest 3 
in head; soft dorsal faleate, the anterior rays much the longer ; anal similar, its base 
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at least as long as that of the soft dorsal; interspace between dorsals 24 in head ; 
ventrals 2 in head ; pectorals 13; caudal lunate. Color bluish above, sides and belly 
bright silvery, finely punctate; vertical fins all pale yellow; base of pectorals_ 
blackish. Head 3} in length; depth 4; D. VIII-I, 20; A. II, 21 or 22; scales 7- 
CHAO eee Sak Be ooe He ooP noo Seno saoceo She door cae qeccmecdceoseasaon POLITUS, 


1. SERIPHUS POLITUS. 
(THE QUEEN-FISH. ) 


Seriphus politus Ayres, Proc. Cal. Acad. Nat. Sci., ii, 80, 1861. Gir, Proc. Acad. Nat. 
Sci. Phila,, 1862, 18 (name only). Jordan & Gilbert, Proc. U.S. Nat. Mus.,. 
1880, 456 (San Francisco, Monterey Bay, San Pedro, San Diego). Jordan & 
Gilbert, Proc. U. S. Nat. Mus., 1881, 48 (San Francisco southwards). Jordan 
& Gilbert, Syn. Fish. North Am., 582, 1882. Rosa Smith, West American Sci- 
- entist, 1885, 47 (San Diego). ‘ 
Habitat.—Coast of Southern California, north to San Diego. 
The Queen-fish is common on the coast of Southern California. It 
reaches the length of about a foot, and is an excellent pan fish. 


Genus IL.—ARCHOSCION. 


«irchoscion Gill, Proc. Ac. Nat. Sci. Phila., 1862, 17 (analis). 
Isopisthus Gill, Proc. Ac. Nat. Sci. Phila., 1862, 18 (parvipinnis). 


TypE: Otolithus analis Jenyns. 

This genus as understood by us consists of two very closely related 
species (Isopisthus), and a third species (Archoscion) which is almost 
exactly intermediate between the typical Isopis thus and Cestreus. 

The resemblance between Archoscion remifer and A. analis is so very 
close that the two cannot consistently be placed in separate genera. 
On the other hand, the affinities of A rchoscion analis with certain species 
of Cestreus (as C. bairdi) are scarcely less definite. The separation of 
Archoscion from Cestreus and of the latter from Otolithus are justified 
chiefly by convenience. 


ANALYSIS OF SPECIES OF ARCHOSCION. 


a. Distance between dorsal fins about equal to diameter of eye; soft dorsal with 21 
rays, its base about 1} times that of anal (Jsopisthus Gill). 

b. Anal rays H, 19; depth 4 in length; pectorals rather long, the middle rays 
longest, 1; in length of head; 75 series of scales between opercle and the 
tail; back not elevated; head compressed; snout not prominent, scarcely 
longer than the eye, which is 44 in head; mouth large, very oblique; max- 
illary extending slightly beyond middle of eye, 2 in head; lower jaw strongly 
projecting, no pores about the chin; front of premaxillaries with two (or one) 
strong, recurved, movable canines; sides of upper jaw with two series of minute 
teeth, the outer series the larger; lower jaw with one or two series of minute 
teeth in front, and with a single series of larger teeth and 3 to 6 moderate 
q@anines on the sides; gill-rakers 4 + 9, those near the angle rather long and 
slender; dorsal and anal densely covered with small scales; base of anal, 
1g in head. Color in life: bluish gray above, grayish silvery below, top 
of snout and tip of lower jaw blackish; inside of mouth yellow, with black on 
lower lip within; lining of opercles black, bordered with pale orange; dor- 
sals, caudal, and pectorals yellowish with fine black punctulations ; axil 
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brownish, the color extending on pecturals; anal white, the anterior part and 
the tips of most of the rays yellowish, punctate with black; a dark blotch be- 
hind the orbit and another on upper part of opercle. D.VIII-I, 20 or 21; A. 
Ilo -sscalesanighewateral lime about od... 222. ese) -n--2 5 25 ee REMIFER, 2. 
bb. Anal rays II, 160r17; depth 34 in length; head 3}; pectorals shortish, the upper 
rays longest, 14 in head; at least 100 series of scales from opercle to the candal 5 
body much compressed; upper canines very long, recurved; three canines on 
the sides of the lower jaw; caudal fin subtruncate; color dark plumbeous 
above, rest of body yellowish white; no axillary spot; an indistinct elongate 
dark blotch from behind the eye to middle of opercle. D. VIII-I,21; A.I, 16 
onl7:scalesinithelateral: Line 52/0 O45) 2225s). etie se clee laee PARVIPINNIS, 3. 
aa. Distance between dorsals about equal to diameter of pupil; soft dorsal with about 
24 rays, its base about 1} times that of the anal (Archoseion). 
ec. Body more elongate than in the other species, with longer and sharper snout ; 
base of.anal fin 24in head; eye rather smaller than in 4. remifer, 5} in head; 
snout 44; maxillary 2}, reaching middle of eye; gill-rakers rather long, X +12; 
upper jaw with a large canine in front ; two to four small canines on each side 
of lower jaw; dorsal and anal scaly ; pectoral long, 14 in head; longest dorsal 
spine 24; caudal fin slightly lunate. Head 3} in length; depth 44. D.IX-I, 
24; A. I, 15; scales 64; color bluish, the sides and belly silvery; axil dark; 
Gnerclenduskayavyie ims eee ota(elatalajareia slater iainis ciliate icine «la osajejoses.s ANALIS, 4. 


2. ARCHOSCION REMIFSER. 


Isopisthus remifer Jordan & Gilbert, Bull. U. 8. Fish Com., 1881, 320 (Panama). 
_ Habitat—Pacifie coast of tropical America, Panama. 

This species is extremely close to Archoscion parvipinnis, differing only 
in the characters mentioned in our analysis. It may perhaps prove a 
geographical variety of the other. 


3. ARCHOSCION PARVIPINNIS. 


Ancylodon parvipinnis Cuy. & Val., Hist. Nat. Poiss., v, 84,1830 (Cayenne). Giinther, 
Cat. Fish. Brit. Mus., ii, 312, 1860 (copied). 

Tsopisthus parvipinnis Jordan, Proc. Acad. Nat. Sci. Phila., 1883, 289 (Cayenne, re-ex- 
amination of type). Jordan, Proc. U.S. Nat. Mus., 1886, 588 (name only). 

Tsopisthus afinis Steindachner, Denksch. Mat. Nat. Kais. Acad. Wiss., 1879, 43, plate 2, 
fig. 2 (Porto Alegre). 

Habitat.—Coasts of Brazil, north to Cayenne. 

Only the original type of this species in the Museum of Paris has 
been examined by us. This seems to be identical with the species well 
figured by Steindachner under the name of Lsopisthus affinis, and from 
Steindachner’s description and figure our account has been chiefly 
drawn. 


4. ARCHOSCION ANALIS. 


Otolithus analis Jenyns, Zool. Beagle, Fishes, 164, 1842 (Peru). Giinther, Cat., Fish. 
Brit. Mus., ii, 807, 1860 (copied). 

Otolithus peruanus Tschudi, Fauna Peruana Ichthyol., 10, 1844 (Pern). 

Ancylodon altipinnis Steindachuer, Ichthyol. Notizen, iii,2, plate 1, fig. 2, 1866 (West 
coast South America). 


Habitat.—Coast of Peru. 
S. Mis. 90-——23 
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We have examined many specimens of this species from Callao, Peru, 
in the museum at Cambridge. There seems no room for doubt as to 
the identity of the nominal species analis, peruanus, and altipinnis. 

The species is about as near Cestreus as Isopisthus, and its existence 
renders the separation of Archoscion as a genus from the former a matter 
of questionable propriety. 


Genus IIT.—CESTREUS. 


Cestreus Gronow, Cat. i*ish., ed. Gray, 49, 1854 (carolinensis = nebulosus). 
Cynoscion Gill, Proc. Acad. Nat. Sci. Phil., 1862, 18 (vegalis). 
Apseudobranchus Gill, loc. cit. (toeroe = acoupa). 
Atractoscion Gill, loc. cit. (@quidens). 
Otolithus species; Cuvier, Giinther, &e. 
TyPE: Cestreus carolinensis Gronow = Otolithus nebulosus Cuvier. 
This genus is closely related to the old world genus Otolithus, from 
which it differs chiefly in the absence of canine teeth in the lower jaw. 
Nearly all the species referable to Cestreus are American. 
Cynoscion, notwithstanding the existence of a prior name Cestraus 
We use the name Cestreus (xeorpevs) instead of the later name 
(xeorpaios), also applied to a genus of fishes (Mugilida). 
The reasons for regarding the two words as different have been 
already given in full by Dr. Jordan in a recent review of the Pleuronec- 
tide, and need not be repeated here. (See page 297 of this Report.) 


ANALYSIS OF AMERICAN SPECIES OF CESTREUS. 


a. Scales not very small, the lateral line having 55 to 75 pores, the number of trans- 
verse series ranging from 55 to 75, being 
not much in excess of the number of 
pores; head compressed, not truly con- 
ical; upper jaw with distinct canines, 
the band of teeth in the upper jawrather 
narrow, the lower teeth small and in 
few series in front, larger and uniserial 
on the sides. 

b. Soft rays of the dorsal and anal more or less closely scaled ; gill-rakers compara- 
tively long and slender, 9 to 12 on the 
lower part of the arch, the longest at 
least half the diameter of the eye.* 

c. Soft dorsal of 19 to 23 rays. 
d. Caudal fin rhombic, the middle rays considerably produced. 

e. Mouth large, extremely oblique, the maxillary reaching considerably be- 
yond eye, its length 2} in head; body 
robust, deeper, heavier, and with the 
back more elevated than in any other 
of our species ; anterior profile depressed 
above the eye, so that the snout projects; 
snout short, not very acute, 42 in head ; 
head thicker than in other species, the 
interorbital space equal to length of 


* Cestreus obliquatus, a species imperfectly known, belongs presumably to this group. 
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snout; eye 74 in head; maxillary very 
broad, its tip 6 in head; canines two, 
short and stout; lateral teeth of lower 
jaw moderate; gill-rakers X + 10, rather 
long and slender, the longest 2 eye; 
pseudobranchiw often obsolete on one 
side; dorsal spines high, the longest 2;'5 
in head; soft dorsal moderately scaly, 
the distal half of the rays largely naked ; 
middle rays of caudal produced; P. 14 
in head; ventrals a trifle shorter; color 
pale, bluish above, silvery below, axil 
and inside of opercle a little dusky; 
head 3}; depth4. D.IX—I,19; A. 1,9; 
scales about 65 -......PRDATORIUS, 5. 
ee. Mouth moderate, not very oblique; the maxillary extending little be- 
yond eye, its length about 2} in head. 

f. Snout short, bluntish, 43 in head; mouth smaller and less oblique than 
in most of the species, the canines quite 
small; the lateral teeth of lower jaw 
smaller and more nearly equal than in 
others; lower jaw a little protruding; 
maxillary extending to posterior margin 
of eye, 24 in head; gill-rakers 3+-10, 
those near the angle rather long, } eye, 
the others rapidly shortened; eye large, 
52 in head; soft dorsal and anal scantily 
scaled, the distal half largely naked, the 
fins rather high, the longest soft rays 24 
in head; caudal pointed; pectorals1} in 
head, not reaching tips of ventrals; 
color pale, with faint darker streaks 
along sides of back; axil pale; opercle 
dusky within; head33; depth4. D. X- 
1,20; A. 1, 85 scalesi66..25-- ACOUPA, 6. 

ff. Snout long, about 34in head ; maxillary reaching a little beyond eye; 
pectoral shortish, 13 in head; lower jaw 
very prominent; lateral line becoming 
straight opposite front of anal; dorsal 
spines weak, the longest 24 in head; 
color uniform silvery, sides minutely 
punctulate; axil brown, ventrals yellow- 
ish; head 34in length; depth4. D. VIII- 
I, 21 or 22; A. II, 10; scales 10-70-23. 

SQUAMIPINNIS, 7. 
dd. Caudal fin lunate or subtruncate, the middle rays shorter than the upper 
ones. 

g. Coleration nearly plain, bluish above, silvery below ; anal rays II, 10, 
maxillary reaching a little beyond eye, 
24 in head; body rather elongate, the 
back somewhat elevated; head com- 
pressed, pointed, not conical ; eye moder- 
ate, 6% in head, its width a little more 
than interorbital space; gill-rakers long 
and strong, nearly as long as eye ; lateral 
line becoming straight under soft dorsal ; 
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soft fins ail densely covered with small 
scales; dorsal spines stiffish, the longest 
2%in head; anal spines small; ventrals 2 
in head; caudal fin deeply lunate; the 
middle rays 24 in head; pectoral fins 13 
in head, reaching beyond tips of ven- 
trals; color slaty bluish above, silvery 
below ; body and fins everywhere with 
dark punctulations; tip of chin dark ; 
fins yellowish, the upper all with dark 
edging; pectorals blackish on the pos- 
terior side ; axil dusky; lining of opercle 
dark; head 375 in length; depth 4. 
D. IX-I, 23; A. 11,10; pores in lateral 
line 60; the series of scales 66. 
OTHONOPTERUS, 8. 


gg. Coloration not uniform, the back and sides with conspicuous continuous 


brown streaks along the rows of scales, 
those above lateral line running upward 
and backward, those below horizontal ; 
belly silvery; fins plain; anal rays J, 
8; body rather robust, compressed ; 
head compressed ; eye large,53 in head; 
mouth moderate, somewhat oblique, the 
maxillary 2}in head, not quite reach- 
ing line of posterior margin ofeye; snout 
moderately pointed, 4in head; canines 
moderate; lateral teeth of lower jaw 
moderate in size, rather numerous; chin 
projecting ; interorbital space rather 
flattened and depressed, 54 in head; gill- 
rakers long and slender, the longest 
eye, 4 + 18 in number; scales large; 
lateral line becoming straight under 
front of soft dorsal; soft dorsal and 
anal low, densely scaled; longest dorsal 
spine 24in head; caudal subtruncate ; 
pectorals longer than ventrals, 12% in 
head; anal small; head 34 in length; 
depth 44. D. X-I, 19; A. I, 83 scales 
54 (pores) (52 series) ...... STRIATUS, 9. 


ec. Soft dorsal of 27 to 29 rays; caudal fin subtruncate, or double truncate, 


the middle rays but slightly produced. 


h. Coloration nearly uniform silvery, somewhat darker above; snout 


short, scarcely longer than eye. 


i. [Caudal truncate; body rather slender; eye 5 in head, the snout 


but little longer; maxillary reaching 
posterior third of eye; pectoral as long 
as ventral; coloration uniform silvery ; 
head 3? in length; depth 5}. D. X-I, 
27; A. I, 11; scales 60, scales of fins un- 
deseribed.] (Sauvage.) .OBLIQUATUS, 10 


ii. Caudal weakly double concave; body rather deep; eye very large 


4 in head, as long as snout, equal to 
interorbital width; body more com- 
pressed than in other species; the back 
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somewhat elevated ; snout rather short, 
not very acute, 44 in head; mouth 
smaller than in related species; maxil- 
lary 24 in head, reaching to below pos- 
terior margin of pupil; gill-rakers long 
and slender, 4 + 9, the longest half eye; 
lower pharyngeals very slender; dorsal 
fins contiguous ; membrane of soft dor- 
sal scaled to its tips; scales weakly 
ctenoid; lateral line much curved ante- 
riorly, becoming straight under sey- 
enth dorsal spine ; color grayish silvery, 
thickly punctulate above and on sides 
to level of pectorals, then abruptly 
silvery,a row of dark points marking 
the line of division; snout and tip of 
lower jaw blackish; mouth white 
within; lower fius white, upper dusky; 
head 3} in length; depth 33. D. X-I, 27 
to 29; A. II, 9 or 10; scales 6-58 to 62-7. 
Notuus, 11. 
hh. Coloration brownish silvery above, with many dark-brown spots, 
arranged in undulating streaks; body 
more or less compressed; eye moderate, 
5 to7 in head; maxillary extending to 
below posterior margin of eye, 24 in 
head; canines large; color brownish 
silvery, with iridescent reflections, and 
marked with many small, rather irreg- 
ular dark-brown spots, some of which 
form undulating lines running upward 
and backward; upper fins dusky, lower 
yellowish sco 3c oetee se REGALIS, 12. 
x. Snout not very sharp, about 44 (4 to 44) 
in head; gill-rakers long and slender, 
usually 5+- 10 to 12 in number; mem- 
branes of soft dorsal and anal more or 
less closely scaly, the scales readily de- 
ciduous; head 34; depth about 44. D. 
X-I, 26 to 29; A. II, 11 to 13; scales 
G>5 b> eeeeree se Var. regalis, 12 (a). 
xx. Snout very sharp, 3} to 34 in length 
of head; gill-rakers shorter, rather 
slender, 4+ 8 or 9 in number; mem- 
brane of soft dorsal and anal with very 
few scales, these readily deciduous; 
head 34 in length; depth 43. D. X-I, 
24o0r 25; A. II, L0or 11; scales 5-52-8. 
Var. thalassinus, 12 (b). 
bb. Soft rays of the dorsal and anal scaleless; gill-rakers comparatively short and 
thickish, usually not longer than pupil, 
and but 6 to 8onlowerlmb of the arch. 
grayish and silvery, the back with dis- 
tinct darker spots, lines, or reticulations ; 
caudal fia truncate, or slightly double 
concave, 


j. Coloration not uniform, 
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k. Caudal and dorsal fins immaculate. 

l, Back and sides covered with dark-brown streaks and reticu- 
lations, which obscure the ground color, 
especially above the lateral line; lat- 
eral line ina pale streak, bordered above 
and below by a darker one ; lower parts 
silvery; finsunspotted. Body compara- 
tively deep and compressed ; head some- 
what conical, the snout not very sharp, 
3% in head; maxillary extending to be- 
low margin of pupil, 22 in head; eye 7 
inhead ; gill-rakers shortish, 3-7; ven- 
trals 1} in pectorals; pectorals about 
13 in length of head; highest dorsal 
spine about 24 in head; caudal double 
truncate. Head3+inlength; depth 4%. 
D. X-I, 28; A. II, 9; scales 9-60-15. 

RETICULATUS, 13. 
kk. Caudaland soft dorsal fins with conspicuous round black spots; 
back and sides covered with similar 
spots smaller than the pupil, larger than 
those on the fins; analfindusky. Body 
moderately elongate, compressed ; snout 
rather long and acute, 3? in head; eye 
small,6 to 7 in head; maxillary 2% in 
head ; canines strong; gill-rakers short- 
ish, 3 + 8; lower pharyngeals narrow, 
with seven or eight series of sharp teeth, 
those of the inner series enlarged; pec- 
torals 14 in ventrals, 24 in head. Head 
34in length; depth 4. D. X-I, 25 to 27. 
A. II, 10; scales 10-70 to 75-11. 
NEBULOSUS, 14. 
jj. Coloration nearly uniform bluish gray above, silvery below; 
no distinct spots on body or tins. 

m. Caudal fin somewhat lunate in the adult, the middle rays 
shortest, although more or less pro- 
duced in young specimens; pectoral fin 
short, not reaching tips of ventrals; 
maxillary extending beyond pupil, 2} in 
head; canine large, usually but one pres- 
ent; snout rather sharp, 4in héad; gill- 
rakers shortish, 4+7; pharyngeals nar- 
row, their teeth small, cardiform, the 
inner ones somewhat enlarged; color, 
clear steel-blue above, without stripes 
orspots; silvery below ; a narrow dusky 
shade along the sides below the lateral 
line; axil dusky ; lower fins yellowish, 
with dusky shading; upper fins dark; 
second dorsal dark edged. Head 3} in 
length; depth 44. D. X-I, 22 or 23; A. 
II, 10. Scales 13-75 (pores)-14, about 95 
inalongitudinal series. PARVIPINNIS, 15, 

mm. Caudal fin always double truncate or double concave, 
the middle rays somewhat produced, 
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n. Pectoral fins reaching nearly or quite to the tips of ven- 
trals, their length more than half head. 
o. Scales small (12-86-X), the number of pores in the 
lateral line about 70; head rather long, 
compressed aud pointed; maxillary a 
little more than half head, reaching just 
past eye; lateral line becoming straight 
opposite the vent; body rather slender, 
compressed ; eye large, 6 in head ; pre- 
maxilfaries in front, entirely below eye; 
canines small, two usually present; 
longest dorsal spine 2 in head; longest 
soft ray 23; middle rays of caudal con- 
siderably produced, 14 in head; anal 
spine rather small and stout; ventrals 
little more than 2 in head; pectorals 13. 
Color bluish above, silvery below, upper 
parts and especially the middle of the 
sides punctate with dark points; upper 
fins dark, their margins dusky, lining 
of opercle black ; inside of mouth bright 
yellow in life. Head 3% in length; 
depth 44. D. IX-I, 20; A. II, 8. Scales 
12-66 (pores)—X ; 86 rows of scales. 
XANTHULUM, 16. 
00. Scales moderate (8-66-18), the pores in the lateral 
line about 63; head large, bluntish; the 
snout shorter than in Cestreus stolzmanni, 
the snout 4 to44in head; eye 64 in head; 
maxillary nearly half head, reaching well 
past eye; body rather robust; lateral 
line becoming straight at a point well in 
advance of vent; dorsal spines slender, 
the longest 24 in head; caudal double 
truncate, the middlerays longer than the 
head without snout; pectorals nearly 
reaching tips of ventrals, more than half 
length of head; second anal spine evi- 
dent. Color white, somewhat bluish 
above. Head 3} in length; depth4. D. 
X-J, 21; A. II, 9; scales 8-63 (pores)-18 ; 
66 series of scales ......-..-.. ALBUS, 17. 
nn. Pectoral fins short, reaching little past middle of ven- 
trals, their length not more than half 
head; body elongate, somewhat com- 
pressed; mouth oblique; maxillary 2) 
in head, extending to posterior margin 
of pupil; snout rather sharp, 4 in head; 
canines rather small; gill-rakers short- 
ish, 41-7; body comparatively slender 
and elongate; scales rather large, all 
strongly ctenoid ; lateral line becoming 
straight just before front of second dor- 
sal; longest dorsal spines 24 in head; 
soft dorsal slightly falcate, the first rays 
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about 2in head; caudal large and broad, 
double truncate; ventrals 1% in head. 
Color steel bluish above, lower parts 
silvery; no distinct markings. Head 33 
inlength; depth4$. D. IX-I,21; A. If, 
9; scales 10-60 (pores)-10. 
STOLZMANNYI, 18. 
aa. Scales very small; the number of pores in the lateral line 70 to 90, and very 
much less than the number of trans- 
verse rows, which is from 85 to 150; 
teeth of upper jaw in a rather broad 
band, one to four of them usually more 
or less canine-like, the canines generally 
small,* and sometimes wholly disap- 
pearing with age; jateral teeth of lower 
jaw not much enlarged; gill-rakers usu- 
ally small and sbort.t 
p. Caudai fin lunate or subtruncate; scales not very 
small; head more or less distinctly con- 
ical, not flattened above; soft dorsal 
with 21 to 23 rays. 
q. Soft dorsal and anal fins wholly scaleless. 

r. Pectoral fin rather long, more than half head; 
flesh firm; scales of sides of head not 
silvery ; head pointed, subconical, little 
compressed; profile rather steep; snout 
sharp, rather long, 32 in head; maxil- 
lary extending beyond pupil; anteriorly 
on a level with the lower margin of the 
pupil, 24 in head; canines small, be- 
coming obsolete; pharyngeals long and 
slender, with four series of teeth, the 
inner series several times larger than the 
rest; gill-rakers short, 2+7; scales very 
small, those on head little imbedded and 
less silvery than in related species; can- 
dal lunate, its middle rays less than half 
length of head; both anal spines evi- 
dent, the second about half length of 
the rays; color bluish, little silvery; 
everywhere punctulate; young with 
three or four distinet dusky cross-bars ; 
axil and fins dusky; a dusky blotch at 
base of pectoral, extending on whole 
inner face of the fin. Head 35 in length, 
depth4. D.X-I, 21t023; A. II, 9; scales 
1Q=BB=14 oe echeeetee useeets NOBILIS, L9. 

rr. Pectoral fins short, not more than half length 
of head; flesh rather soft; sides of head 
brightly silvery; head very regularly 
conical, pointed, tapering, scarcely com- 
pressed; snout very acute; 3$ in head; 
canines quite small, usually but one pres- 


* Rather large in Cestreus microlepidotus. 
tNot examined in Cestreus microlepidotus, of moderate length in C. steindachnert. 
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ent and this disappearing with age; eye 
small, 74 in head; maxillary extending 
to behind pupil, 24 in head; body slen- 
der; subfusiform, moderately com- 
pressed; gill-rakers very short, 3-6. 
Scales small, all eycloid, those on head 
imbedded and brightly silvery ; highest 
dorsal spine 24 in head; pectorals and 
ventrals about equal, 2 in head; caudal 
lunate. Color grayish above, with bright 
reflections; silvery below; lower part 
of tail golden; middle of sides with dark 
punctulations; inside of mouth deep 
orange-yellow ; lining of opercle black ; 
caudal fins dusky whitish, with more or 
less of dark edging ; lower rays of cau- 
dal yellowish ; fins otherwise translu- 
cent, unmarked; axil light brownish, 
Head 34 in length; depth 42. D. IX~-I, 
21; A. II, 10. Scales 17-90-15; about 80 
distinct pores in the lateral line. 
PHOXOCEPHALUS, 20. 


qq. Soft dorsal fin with its lower portion covered 


with small, caducous scales. Body com- 
pressed ; head conic, more compressed 
than in Cestreus phoxocephalus ; eye mod- 
erate, 5to6 in head; maxillary reach- 
ing nearly to posterior margin of orbit, 
2+ in head ; lower jaw much projecting ; 
upper teeth mostly biserial; canines 
small, both of them present; lateral 
teeth of lower jaw small; gill-rakers 
short and slender, 2 + 7; scales small, 
chiefly cycloid, those on sides of head 
bright silvery; lateral line becoming 
straight above front of anal; caudal fin 
subtruncate; pectoral fins moderate, 2 in 
head; caudal weakly double truncate ; 
head 34 in length; depth 44; D. IX-I, 
21 to 23; A. II, 10; scales 13-90-13, 
about 80 distinct pores.. LETARCHUS, 21. 


pp. Caudal fin rhombic or S-shaped, the middle rays 


produced,the upper lobe usually pointed; 
soft dorsal with 23 to 28 rays. 


8. Soft dorsal entirely naked; anal with a few 


scales; body long and low, spindle- 
shaped, the head slender, subterete, and 
depressed above (suggesting the form of 
Elacate); protile from snout to dorsal 
weakly concave; snout long, rather 
pointed, 4 in head; mouth large, little 
oblique, the lower jaw strongly project- 
ing, the maxillary 2? in head; canine 
teeth 2, short and thick ; lateral teeth 
close-set, of moderate size ; eye small, 8} 
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in head; interorbital space flattish, 43 
in head; gill-rakers rather short, X ++ 8, 
the longest about half eye; scales on 
head very small and silvery; caudal 
S-shaped, the middle rays longest ; pec- 
toral 14 in head. Color plain, rather 
dusky, silvery below ; inside of gill cav- 
ity dusky ; head 3} in length; depth 5 
to 53; D. X-I, 28; A. I, 8. Scales 80 
(pores), 125 to 150 cross-series. 
VIRESCENS, 22. 


ss. Soft dorsal and anal fins densely scaly 


throughout. 


t. Sides of lower jaw without canines, the 


teeth all comparatively small. 


u. [Scales extremely small, about 150 in a 


wu. 


longitudinal series above the lateral 
line, 40 in a vertical series; snout 4 in 
head; eye large, 43; interorbital area 54 
in head; maxillary extending beyond 
eye; lower jaw projecting ; upper jaw 
with 3 series of teeth; canines rather 
strong; lateral teeth of lower jaw not 
canine-like ; dorsal spines slender, the 
longest 2+ in head; caudal fin S-shaped; 
pectoral slightly longer than ventral, 
which is slightly more than half head; 
lateral line becoming straight above 
anal; color greenish, silvery below; head 
32 in length; depth 44; D. XI-I, 23; A. 
II, 9; scales 155 to 160; 70 pores in the 
lateral line.] (Steindachner.) 
MICROLEPIDOTUS, 23. 
Scales not very small, about 85 to 90 in 
a longitudinal series above the lateral . 
line; body rather robust, the head 
small and tapering; profile of head 
nearly straight and rapidly descending ; 
mouth rather small, oblique, the max- 
illary 24 in head; chin prominent; 
snout short, rather pointed, 6 in head; 
eye large, 54 in head; teeth all compar- 
atively small, the bands rather broad ; 
no distinct canines in upper jaw, the 
usual canine scarcely longer than the 
teeth around it; lateral teeth of lower 
jaw small; scales small, those of lateral 
line little enlarged ; lateral line less con- 
spicuous than in C. virescens or C. bairdi, 
becoming straight under front of soft 
dorsal; gill-rakers rather long, 449, 
the longest # eye; pectorals quite short, 
shorter than ventrals, 2} in head, their 
tips notreaching tipsof ventrals; caudal 
rhombic, the upper angle pointed ; color 
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silvery, darker above; faint streaks 
along the rows of scales on the back; 
head 34 in length; depth 4; D. X-I, 21 
to 23; A. I, 9; scales 70 (pores); about 
86 series..........-STEINDACHNERI, 24. 
tt. Sides of lower jaw each with 4 or 5 mod- 
erate canines (the lateral teeth being 
larger than in any of the other species, 
much as in Jsopisthus); canines of upper 
jaw strong; body slender, not specially 
compressed ; head rather slender, little 
compressed ; the upper profile straight ; 
the interorbital area moderate (as broad 
as eye) and little convex; eye large, 4} 
in head; snout short, sharp, 44 in head; 
mouth moderate, not very oblique, the 
maxillary 2} in bead and extending to 
beyond pupil; preorbital very narrow, 
not as broad as pupil; gill-rakers slen- 
der, very short and small, X-+6, the 
the longest half as long as pupil; dorsal 
spines slender, the longest 24 in head; 
soft dorsal and anal densely scaled; cau- 
dal fin rhombic; pectoral fins longer 
than ventrals, 14 in head; scales of lat- 
eral line enlarged, somewhat covered by 
smaller scales; lateral line becoming 
straight just before anal; color plain 
silvery, darker above; head 33; depth 
41; D. X-I, 25; A.I, 10; scales 70 pores; 
L50'seriesto.2. os) 4552-12 ADR DIL Zo. 


5. CESTREUS PRAIDATORIUS. 
(BocconeE. ) 


Cestreus predatorius Jordan & Gilbert, sp. nov. (Panama). 

Habitat.—Pacific coast of tropical America, Panama. 

This strongly marked species was obtained by Dr. Gilbert at Panama 
in 1883, and by us described in MS. at the time. Our specimens were 
destroyed by fire, and the species has remained unnoticed. The types 
of the present description are three specimens, the largest nearly 2 feet 
in length, obtained by Professor Agassiz at Panama. These are num- 
bered 10901 and 10902 on the register of the Museum of Comparative 
Zoology. The species is known to the Panama fishermen as “ Boccone.” 


6. CESTREUS ACOUPA. 


Cheilodipterus acoupa Lacépéde, Hist. Nat. Poiss., iii, 546, 1802 (Cayenne), 
Cynoscion acoupa Jordan, Proc. U. 8. Nat. Mus., 1886, 588 (name only). 

Lutjanus cayennensis Lacépéde, Hist. Nat. Poiss., iv, 196 and 245, 1802 (Cayenne) 
Otolithus cayennensis Giinther, Cat. Fish, Brit, Mus., ii, 309, 1860 (West Indies) 


: 
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Otolithus rhomboidalis Cuvier, Regne Animal, ed. 2, 1829 (based on Lutjanus cayen- 
nensis Lacépéde). 

Otolithus toeroe Cuv. & Val., Hist. Nat. Poiss., v, 72, plate 103, 1830, Cayenne (same 
type as L. cayennensis Lac., Surinam, Brazil, Lake Maracaibo), ibid., ix, 478 
(Cayenne). 

Apseudobranchus toeroe Gill, Proc. Acad. Nat. Sci. Phila., 1862, 18 (name only). 

Tabitat.—Surinam, Brazil. 

There seems to be no reason to doubt that this is the Otolithus toeroe 
of Cuvier & Valenciennes, and this toeroe is based on the same typical 
examples as the prior names rhomboidalis and cayennensis. 

As to the still earlier name acoupa, it seems to us that Cuvier and 
Valenciennes are right in referring it to a species of this group, as the’ 
caudal is rounded, the lower jaw projecting, the teeth unequal, and the 
second dorsal with 18 rays. <As, according to the statements of these 
authors, the fish called ‘‘ Toeroe” by the Dutch in Guiana is known as 
‘“Acoupa” by the Portuguese, this identification is highly probable. 
The specific name acoupa should then supersede cayennensis. 

Our description of this species is taken chiefly from a specimen 14 
inches long from Cachiura, Brazil (10892, M.C. Z.). Numerous other 
specimens are in the museum from Surinam, San Matheo, Curuea, Ca- 
chiura, and Rio Janeiro. 

The statement is made by Dr. Giinther that this species lacks pseudo- 
branchie, and on this statement Dr. Gill has proposed for it the generic 
name of Apseudobranchus. 

It is true in this as in other species of Cestreus that the pseudo- 
branchiz become smaller with age. Usually they become (in old spe- 
cimens) obsolete on one side while they are perfectly evident on the 
other. This is the case with all the old specimens of this species which 
we have examined, and it is true also in several others of the larger 
species. The genus Apseudobranchus is therefore strictly synonymous 
with Cestreus and Cynoscion. 


7. CESTREUS SQUAMIPINNIS. 

Otolithus squamipinnis Giinther, Fishes Central America, 387 and 429, 1869 (Panama). 
Steindachner, Neue und Seltene Fische k. k. Zool. Mus. Wien, 37, 1879 
(Panama). 

Cynoscion squamipinne Jordan & Gilbert, Proc. U.S. Nat. Mus., 1881, 232 (La Union, 
San Salvador). Jordan & Gilbert, Bull. U. S. Fish Com., 1881, 320 (La 
Union). 

Habitat.—Pacific coast of tropical America. 
This species is-known from a few specimens taken at La Union and 

Panama. Specimens obtained by Prof. Alexander Agassiz at Panama 

are in the museum at Cambridge. 


8. CHSTREUS OTHONOPTERUS. 


Cynoscion squamipinnis Streets, Bull. U. 8. Nat. Mus., vii, 49, 1877 (off San Yenacto 
River, Gulf of California) (not Ololithus squamipinnis Giinther). 

Cynoscion othonopierum Jordan & Gilbert, Proc. U.S. Nat. Mus., 1881, 274 (Punta San 
Felipe, Mexico). Jordan & Gilbert, Bull. U.S. Fish Com., 1881. 320 (copied). 


Habitat.—Gulf of California, 
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This species is known to us from its type, a large specimen taken in 
the Gulf of California. The specimen—also from the Gulf—recorded by 
Dr. Streets under the name squamipinnis, seems to belong to C. othonop- 
terus. The species is closely related to OC. squamipinnis, but we believe 
it to be distinct. ; 


9. CESTREUS STRIATUS. 


Guatucupa Marcgrave, Hist. Brazil, 1648. 
Otolithus striatus Cuvier, Regne Animal, ed. 2, 1829 (based on Guatucupa of Marcgrave). 
Otolithus guatucupa Cuv. & Val., Hist. Nat. Poiss., v, 75, plate 104 (Montevideo). 
Giinther, Cat. Fish. Brit. Mus., ii, 309 (copied). Giinther, Shore Fishes, 13, 
1880 (mouth of the Rio de la Plata). Jenyns, Zool. Beagle, Fishes, 41, 1842 
(Maldonado Bay). 
Habitat—Coasts of Brazil and Argentine Repubiic. 
This strongly marked species much resembles the northern weak- 
fish in coloration, but it is readily distinguished by the small number 


of its dorsal rays. 

Our description is mainly taken from a specimen 18 inches long from 
Buenos Ayres (434, M. C. Z.). Other specimens are in the museum from 
Montevideo, Maidonado, and Buenos Ayres. 


10. CESTREUS OBLIOQUATUS. 


Otolithus obliquatus (Valenciennes MSS.) Sauvage, Bull. Soc, Philom. Paris, iii, 209, 
1879 (Martinique). 
Cynoscion obliquatum Jordan, Proc. U. 8. Nat. Mus., 1886, 588 (name only), 

Habitat.—Martinique. 

This species is unknown to us. The increased number of dorsal 
~ rays leads us to place it in the neighborhood of Cestreus nothus, with 
which species the scanty description agrees in most respects. C.nothus 
has, however, not been recorded from the West Indies. 

The following is the account published by Dr. Sauvage : 


“Un Otolithe étiqueté dans la collection du Muséum Otolithus obliquatus de la main 
de Valenciennes, n’est pas décrit dans l’Histoire des Poissons. Voisine de l’ Otolithus 
thalassinus, Holbr., cette espece en differe par le moins grand nombre d’écailles 4 la 
ligne latérale et Veil plus grand; la forme de la caudale la sépare de |’ Otolithus 
nothus, Holbr., des mémes parages. Voici la diagnose des deux exemplaires recueillis 
Ala Martinique par M. Plée: 

OTD), C5 sie 2G IS Abe dein Coto) 

‘‘Hauteur du corps contenue cing fois un tiers, longueur de la téte trois fois et trois 
quarts dans la longueur totale du corps ; museau un peu plus long que le diamétre de 
Veil, quiest contenue cing fois dans la longueur de la téte ; mAchoire inférieure plus 
longue que la supérieure ; des canines assez fortes 4 la mAchoire supérieure seulement ; 
maxillaire arrivant au niveau du tiers postérieur de l’wil ; angle du préopercule arrondi 
et un peu rejeté en arriére; dentelures du préopercule bien visibles, plus fortes & Van- 
gle. Caudale tronquée ; pectorales de méme longueur que les ventrales. Ligne Ja- 
térale assez incurvée vers le milieu de sa longueur. Coloration uniforme. Longueur 
du corps 0, 200.” 
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11. CHSTREUS NOTHUS. 


(BASTARD SEA TROUT.) 
Otolithus nothus Holbrook, Ichthyol. S. Carolina, 134, plate 19, fig. 1, 1860 (South 
Carolina). Giinther, Cat. Fish. Brit. Mus., ii, 308, 1860 (Jamaica). 
Cynoscion nothus Goode & Bean, Proc. U.S. Nat. Mus., 1879, 131 (Pensacola). Jordan 
& Gilbert, Proc. U. S. Nat. Mus., 1882, 607 (Charleston). Jordan & Gilbert, 
Syn. Fish. North Am., 580, 1882. Goode, Proc. U. 8. Nat. Mus., 1884, 212 (St. 
John’s River, }la.). 
Habitat.—South Atlantic and Gulf coasts of United States. 
This species is rather rare at Charleston and elsewhere along our 
Southern coast. 
It is a very well marked species, differing in numerous respects from 
the others, regalis, thalassinus, nebulosus, found in the same waters. 
The specimens examined by us are from Charleston. 


12. CESTREUS REGALIS. 
(THE WEAK-FISH, OR SQUETEAGUE; ‘SEA TROUT.”) 
[Plate I.] 
a. Var. regalis. 


Johnius regalis Bloch & Schneider, Syst. Ichthyol., 75, 1801. Holbrook, Ichthyol. S. 
Carolina, 127, plate 18, fig. 1 (South Carolina). 

Otolilhus regalis Cuv. & Val., Hist. Nat. Poiss., v, 67 (New York, New Orleans). 
Richardson, Faun. Bor. Amer. Fish., 68, 1836. Storer, Report Fishes Massa- 
chusetts, 33, 1839 (‘‘no longer found on the coast”). Storer, Hist. Fish. 
Mass., 122, plate 9, fig. 1 (Provincetown). Ayres, Fishes of Brookhaven, 
L. I., 259, 1842. DeKay, New York Fauna, Fishes, 71, plate 8, fig. 24, 1842 
(New York). Storer, Syn. Fish. North Am., 118, 1846 (Massachusetts), 
Giinther, Cat. Fish. Brit. Mus., ii, 307, 1860. 

Cynoscion regale Gill, Proc. Acad. Nat. Sci. Phila., 1862, 18. Uhler & Lugger, Fishes 
of Maryland, 98, 1876 (Chesapeake Bay). Goode & Bean, Fishes of Essex 
County and Massachusetts Bay, 17, 1879 (Milk Island, Cape Ann). Bean, 
Proc. U. S. Nat. Mus., 1880, 90 (Norfolk, Va. ; Wood’s Holl, Mass.). Jordan 
& Gilbert, Proc. U. 8. Nat. Mus., 1882, 607 (Charleston). Jordan & Gilbert, 
Syn. Fish. North Am., 581, 1882. Goode, Hist. Aquat. Anim., 362, plate 120, 
1834 (Wood’s Holl, Mass.). ; 

Roccus comes Mitehill, Report in part Fishes New York, 26, 1814 (New York). 

Labrus squeteague Mitchill, Trans. Lit. and Phil. Soc. New York, 396, plate 2, fig. 1, 
1815 (New York). 

b. Var. thalassinus. 


Otolithus thalassinus Holbrook, Ichth. South Carolina, 132, plate 18, fig. 2 (South Car- 
olina). Giinther, Cat. Fish. Brit. Mus., ii, 308, 1860 (Gulf of Mexico). 
Cynoscion thalassinus Jordan & Gilbert, Syn. Fish. North America, 581, 1852 (copied). 

Habitat.—Atlantic and Gulf coast of the United States; var. thalas- 
sinus from Virginia to Louisiana. 

The Weak-fish is one of the most valuable food-fishes of our At- 
lantic coast. It is caught in large numbers, and its flesh is very excel- 
lent for the table. Its flesh, like that of most species of the genus, is 
very tender and easily torn, hence the common name of Weak-fish. 


\ 
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On the Carolina coast it has received the very inappropriate name of 
“Sea Trout.” 

Specimens of the typical regalis are in the museum at Cambridge from 
various localities on the Atlantic coast, and from Mobile and “ Florida 
Keys,” on the Gulf coast. Its occurrence in the Gulf must be infrequent, 
as no specimens have been obtained by Dr. Jordan at Galveston, New 
Orleans, Pensacola, Cedar Keys, or Key West. 

The form called Ofolithus thalassinus by Holbrook has not been ree- 
ognized by later collectors, and it has usually been considered identical 
with C. regalis. 

A specimen lately sent to us by Mr. Silas Stearns from Pensacola 
seems to answer to Holbrook’s description, and we have found two simi- 
lar specimens in the museum at Cambridge, one (No. 438, M.C. Z.) 
from Pass Christian, Mississippi, the other from Hampton Roads, Vir- 
ginia. ‘The only differential characters which we have noted are given 
in the analysis of species. As C. regalis is subject to considerable vari- 
ation, we have regarded C. thalassinus as an extreme form or variety 
rather than as a distinct species. It may, perlaps, be found to inhabit 
a different depth of water than that which the common Weak-fish fre- 
quents. : ; 

The following is a description of our specimen from Pensacola: Depth, 
42 in length; head, 3; D. X—I, 24; A. II, 11; lateral line, 56; length, 
12 inches. 

Body compressed; not especially elevated; of about the same depth 
everywhere betwen the ventrals and the vent; caudal peduncle rather 
long and stout. 

Head pointed, subconical; profile straight, scarcely descending; eye 

rather large, 12 in snout, 5$ in head; mouth large, oblique; premaxil- 
lary anteriorly on a level with the upper margin of the pupil; maxillary 
extending beyond the pupil; lower jaw strongly projecting, its tip en- 
tering the profile. 
_ Teeth of the lower jaw in two series, anteriorly in a single series; those 
in front small and subequal; the inner ones recurved ; those of the side 
much larger. Teeth of the upper jaw in two series; those of the outer 
series scarcely decreasing in size towards the angle; those of the inner 
series becoming minute on the sides ; canines moderate, $ the diameter 
of the eye. 

Preopercle with a striated and dentated dermal margin; gill-rakers 
slender; those near the angle half the length of the eye. 

Lower pharyngeals weak and long, grooved below; teeth at the angle 
several times as large as the rest, all more or less recurved; the ante- 
rior ones specially so; teeth of the upper pharyngeals unequal. 

Virst dorsal spine inserted above the end of the first fourth of the 
ventrals; the spines slender; the third highest, reaching to the ninth 
spine, 22 in head; second anal spine about twice as large as the first, 


° 


23 in length of eye; anal rays 22 in head; pectorals broken; ventralis 
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slightly less than 2 in head; soft dorsal apparently not scaly, but so 
mutilated that we cannot be certain of this. 

Scales very weakly ctenoid; lateral line somewhat wavy anteriorly, 
becoming straight under the fourth or fifth dorsal ray. 

Color, brownish above, lighter below; middle of sides with many dark 
dots; a dark blotch on upper corners of opercle and cheek; axil and 
inner margin of pectoral, black; spinous dorsal, black; soft dorsal and 
caudal, dusky ; the rest of the fins pale. 

The specimen from Pass Christian has no scales on dorsal or anal at 
present, but the marks showing their former presence on the basal parts 
of the fin are evident. Gill-rakers, X+8, the longest 3 eye; snout 33 
in head; D. X—I, 25; A. I, 10. 

In the specimen from Hampton Roads the gill-rakers are X+9; snout 
34 in head; D.X—I,25. The coloration is essentially as in regalis, but 
in ali these specimens it is more silvery, the dark markings less dis- 
tinct. 


13. CESTREUS RETICULATUS. 


Otolithus reticulatus Giinther, Proc. Zool. Soc. London, 1864, 149 (San José de Gua- 
temala, Chiapam). Giinther, Fishes Central America, 387, 388, and 430, 1869 
(San José, Chiapam). ; 

Cynoscion reticulatum Jordan & Gilbert, Proc. U. 8. Nat. Mus., 1881, 232 (Acapulco, 
Mexico). Jordan & Gilbert, Bull. U.S. Nat. Mus., 1881, 319 (Mazatlan ; Pan- 
ama). 


Habitat.—Pacitic coast of tropical America, Mazatlan to Panama. 

This is a common food-fish of the west coast of Mexico. It consid- 
erably resembles Cestreus nebulosus, and is similar in size, habits, and 
value to the latter. 


14. CESTREUS NEBULOSUS. 


(THE SPOTTED WEAK-FISH, OR SPOTTED ‘SEA TROUT.”) 
[Plate II.] 


Labrus squeteague var. maculatus Mitchill, Trans. Lit. & Phil. Soc., 396, 1815 (New 
York) (not Labrus maculatus Bloch). 

Cynoscion maculatum Jordan & Gilbert, Proc. U. 8S. Nat. Mus., 1882, 285 (Pensacola, 
Galveston). Jordan & Gilbert, Proc. U. S. Nat. Mus., 1882, 607 (Charleston). 
Jordan & Gilbert, Syn. Fish. North Am., 581, 1853. Bean, Internat. Fishery 
Exhib. Berlin, 55, 1883 (Pensacola, Florida). Jordan & Swain, Proc. U.S. 
Nat. Mus., 1884, 233 (Cedar Key, Florida). Goode, Hist. Aquat. Anim., 362, 
plate 120, 1884 (Norfolk, Va.). 

Otolithus nebulosus Cuy. & Val., Hist. Nat. Poiss., v, 79, 1830 (locality unknown). 
Jordan, Proc. U. 8. Nat. Mus., 1886, 540 (note on type of Cuvier & Valenci- 
ennes),. 

Ololithus carolinensis Cuv. & Val., Hist. Nat. Poiss., ix, 475, 1833 (South Carolina). 
DeKay, New York Fauna, Fishes, 72, 1842 (New York). Storer, Syn. Fish. 
North Am., 318, 1846 (copied). Holbrook, ‘Ichthyol. 8. Carolina, 133, pl. 19, 
fig.2” (S. Carolina). Giinther, Cat. Fish. Brit. Mus., ii, 306, 1860 (New York, 
Lake Pontchartrain). 

Cestreus carolinensis Gronow, Cat. Fish., ed. Gray, 49, 1854 (Carolina), 
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Cynoscion carolinensis Jordan & Gilbert, Proc. U. 8S. Nat. Mus., 1878, 377 (Beaufort). 
Goode, Proc. U. 8. Nat. Mus., 1879, 112 (St. John’s River, Florida). Goode 
& Bean, Proc. U.S. Nat. Mus., 1879, 131 (Pensacola). Bean, Proc. U. 8. Nat. 
Mus., 1880, 92 (St. John’s River, Florida; Norfolk, Virginia; Beaufort, N. C.; 
Fort Macon, N. C.). 

Otelithus drummondi Richardson, Faun. Bor. Am. Fish., 70, 1836 (New Orleans). Storer, 
Syn. Fish. North Am., 318, 1846 (copied). Girard, U.S. & Mex. Bound. Sur- 
vey, 12, plate vi, 1859 (New Orleans, Brazos Santiago, Indianola). Giinther, 
Cat. Fish: Brit. Mus., ii, 307, 1860 (copied). 

Habitat.—South Atlantic and Gulf Coast of the United States; New 
York to Texas. 

This excellent food-fish is everywhere common on our Southern coast. 
The northernmost locality from which we have examined specimens is 
Beesley’s Point, New Jersey. 

The oldest specific name of the species is that of Labrus squeteague 
var. maculatus Mitchill. This name seems, however, to be ineligible, as 
there was already a Labrus maculatus Bloch. Next in order comes the 
Otolithus nebulosus of Cuvier & Valenciennes. This name apparently 
is the one which should be retained, although the later name carolinen- 


sis has been generally in use. 


15. CESTREUS PARVIPINNIS. 
(CALIFORNIA ‘‘ BLUE-FISH.”) 


Cynoscion parvipinnis Ayres, Proc. Cal. Ac. Nat. Sci., 1861, 156 (coast of Lower Califor- 
nia). 

Cynoscion parvipinne Jordan & Gilbert, Proc. U. 8S. Nat. Mus., 1880, 456 (San Pedro, 
San Diego). Jordan & Gilbert, Proc. U. 8S. Nat. Mus., 1881, 48 (San Pedro 
southward). Jordan & Gilbert, Proc. U.S. Nat. Mus., 1881, 274 (Guaymas, 
Mexico). Jordan & Gilbert, Bull. U. S. Fish. Com., 1881, 320 (San Pedro, 
San Diego, Gulf of California). Jordan & Gilbert, Syn. Fish. North Am., 
580, 1882. Rosa Smith, Proc. U. 8. Nat. Mus., 1883, 234 (Todos Santos Bay, 
Lower California). Rosa Smith, West American Scientist, 1885, 47 (San 
Diego). 

Otolithus magdalenw Steindachner, Ichthyol. Beit., ii, 1875 (Magdalena Bay, Lower 
California). 

Habitat.—Coasts of Lower California; Guaymas to the Santa Barbara 


Islands. 

This species is common along the coasts of Southern California, as far 
north as San Pedro. It is an excellent food-fish, not inferior to its rela- 
tive, the weak-fish of the Atlantic coast. As in the case of the latter 
species, the flesh of Cestreus parvipinnis is soft, and the fish does not 
bear transportation well. 

Types of Otolithus magdalene, from Magdalena Bay, are preserved iui 
the museum at Cambridge. 


16. CESTREUS XANTHULUM. 


Cynoscion xanthulum Jordan & Gilbert, Proc. U. 8. Nat. Mus., 1881, 460 (Mazatlan). 
Jordan & Gilbert, Bull. U. S. Fish. Com., 1881, 319 (Mazatlan). Jordan & 
Gilbert, Bull. U. S. Nat. Mus., 1882, 107 (Mazatlan). 


Habitat.—Pacific coast of Mexico; Mazatlan. 
8. Mis. 90——24 
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This species is not rare about Mazatlan. The specific name (Sav 605; 
ovAor) is intended to allude to the yellow color of its lips and gums. Tt 
is closely related to Cestreus albus, a species which seems to replace it 
farther south. 


17. CESTREUS ALBUS. 


Otolithus albus Giinther, Proc. Zool. Soe. Lond., 1864, 149 (Chiapam; Panama). Giin- 
ther, Fishes Central America, 387 and 429, 1869 (Chiapam). Steindachner, 
Neue u. Seltene Fische k. k. Zool. Mus. Wien, 36, 1879 (Panama). 
Cynoscion album Jordan & Gilbert, Bull, U. S. Fish. Com., 1881, 319 (Panama). 
Habitat.—Pacific coast of tropical America; Panama. 
This species is not rare at Panama. Like the others of the genus, it 
sa food-fish of importance. Specimens from Panama are in themuseum 
at Cambridge. 


18. CESTREUS STOLZMANNI. 


Otolithus stolzmanni Steindachner, Neue u. Seltene Fische k. k. Zool. Mus. Wien, 
1879, 35, plate ii, fig. 1 (Tumbez, Peru). 
Cynoscion stolzmanni Jordan & Gilbert, Bull. U. S. Fish. Com., 1881, 320 (Panama). 
Habitat.—Pacitic coast of tropical America; Panama to Peru. 
This species is not rare about Panama, where specimens were obtained 
by Professor Gilbert. A specimen collected by Prof. Alexander A gas- 
siz, at Panama, is in the museum at Cambridge. 


19. CESTREUS NOBILIS. 
(THE ‘‘WHITE SEA Bass” OF CALIFORNIA.) 

Johnius nobilis Ayres, Proc. Cal. Acad. Nat. Sci., 1860, 78 (San Francisco). 

Atractoscion nobilis Gill, Proc. Acad. Nat. Sci. Phila. 1862, 17 (name only). Jordan 
& Gilbert, Proc. U. 8. Nat. Mus., 1881, 48 (San Francisco southward). Jor- 
dan & Gilbert, Syn. Fish. North Am., 579 and 933, 1882. 

Cynoscion nobilis Jordan & Gilbert, Proc. U.S. Nat. Mus., 1880, 456 (San Francisco, 
Monterey Bay, Santa Barbara, San Pedro, San Diego). Jordan & Gilbert, 
Bull. U. §. Fish Com., 1881, 320 tan Rosa Smith, West American 
Scientist, 1885, 47 (San Diego). 

Otolithus californiensis Steindachner, Ichthyol. Beitr., ili, 31, 1875 (Lower California). 

Habitat.—Coast of California, north to San Francisco. 

This species is one of the largest in size of the Scinoid fishes, reach- 
ing a weight of 60 to 70 pounds. Its flesh is more firm than that of 
most of the other species of Cestreus, but its quality is scarcely less 
delicate than that of the weak-fish. 

The young fishes are somewhat different in color from the adult, being 
marked by two or three distinct dusky cross-bars on the back and sides. 
These young fishes are often taken by fishermen to be a distinct species, 
and called sea-trout. Sucb specimens have been described by Dr. 
Steindachner under the name of Otolithus californiensis. Typical exam- 
ples of this nominal species, from San Diego, are in the museum at Cam- 
bridge. 
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20. CESTREUS PHOXOCEPHALUS. 


Cynoscion phoxocephalum Jordan & Gilbert, Bull. U. 8. Fish Com., 1831, 318 (Panama). 

Habitat.—Pacific coast of tropical America; Panama. 

This species is not uncommon about Panama. It somewhat resembles 
Cestreus nobilis, but it is not known to reach the large size of the latter. 
The tapering form of the head reaches an extreme in this species, and 
the silvery luster of the scales is brighter than in any other. 

A specimen of this species from Panama is in the museum at Cam- 
bridge. 

21. CESTREUS LEIARCHUS. 


Otolithus leiarchus Cuy. & Val., Hist. Nat. Poiss., v,78, 1830 (Brazil; Cayenne). Giin- 
ther, Cat. Fish. Brit. Mus., ii, 308, 1860 (Bahia). Jordan, Proc, U.S. Nat. Mus., 
1826, 540 (note on type of Cuvier & Valenciennes). 

Habitat.—Coasts of Brazil and Guiana. 

This species is known to us from the examination of the type, a dried 
skin of a young example in the museum at Paris. The absence of the 
anal spine (‘ leiarchus”) is due to its being covered by varnish. 

The description given in our analysis is taken from an example (34500, 
U.S. Nat. Mus.) from unknown locality (Brevoort Coll.) and from speci- 
mens from Rio Janeiro, Porto Alegre, Bahia, and Santos, in the mu- 
seum at Cambridge. (. leiarchus is closely related to Cestreus phoxo- 
cephalus, but it more strongly resembles the typical Cestret than the 
latter species does. 


22. CESTREUS VIRESCENS. 


Otolithus virescens Cuv. & Val., Hist. Nat. Poiss., v, 72,1830 (Surinam). 

Cynoscion virescens Jordan, Proc. U.S. Nat. Mus., 1836, 588 (name only). 

Otolithus microps Steindachner, Neue Fisch-Arten k. k. Museen Wien, Stuttgart, 
Ps und Warschaun, 38, plate viii, fig. 2, 1879 (Porto Alegre, Brazil). 2 

Habitat.—Coasts of Guiana and Brazil. 

We know this species from a specimen (4584, M. C. Z.) 18 inches long 
from Victoria, Brazil. 

This specimen agrees well with Steindachner’s deseription of Otoli- 
thus microps. The scanty account given by Cuvier and Valenciennes 
of Otolithus virescens agrees, so far as it goes, with O. microps, and 
with no other South American species known. We have been unable 
to find the type of virescens in the museum at Paris. There seems to be 
little reason for doubting the identity of the two. We have therefore 
taken the older name instead of microps. 


23. CESTREUS MICROLEPIDOTUS. 


Otolithus microlepidotus Cuv. & Val., Hist. Nat. Poiss., v, 79,1830 (Surinam). Giin- 
ther, Cat. Fish. Brit. Mus., ii, 211, 1860 (copied). Steindachner, Neue und 
Seltene Fische k. k. Zool. Mus. Wien, 39, 1879 (Maranhao). 

Cynoscion microlepidotum Jordan, Proc, U. 8. Nat. Mus., 1886, 588 (name only). 


Habitat.—Coasts of Surinam and Brazil. 
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This species is known from the original discription of Cuvier and 
Valenciennes and from a more detailed account given by Dr. Stein- 
dachner. It would appear to be well distinguished from all the others 
mentioned in this paper. 


24. CESTREUS STEINDACHNERI. 


Cestreus steindachneri Jordan, sp. noy. (Curu¢a, Brazil). 

Habitat.—Coasts of Brazil. 

The type of this species is a specimen (10922, M. C. 7.) collected at 
Curuca by Professor Louis Agassiz. We have taken pleasure in nam- 
ing the species for our friend, Dr. Franz Steindachner, of Vienna, who 
has contributed more than any one else to our knowledge of the fishes 
of South America. 

Cestreus steindachneri seems to be allied to C. microlepidotus, but it is 
readily distinguished from that species by numerous characters. It 
somewhat resembles C. acoupa, but its scales are not half as large as in 
that species. 


25. CESTREUS BAIRDI. 


Otolithus (?) bairdi Steindachner, Neue Fisch-Arten k. k. Museen Wien, Stuttgart, und 
Warschau, 40, plate i, fig. 2, 1879 (Santos, Brazil). 


Habitat.—Coast of Brazil. 

We have examined a single specimen of Cestreus bairdi, a young ex- 
ample (10887, M. C. Z.) 9 inches long, from Para. 

This species has almost exactly the dentition of the species of Ar- 
choscion. It cannot, however, be referred to that genus, as it has the fins 
as in the ordinary species of Cestreus. The difference in the dentition is 
one of degree only, the lateral teeth being a little larger and more un- 
equal than usual, and cannot be used to separate this species from the 
genus Cestreus. 


Genus IV.—ANCYLODON. 


Ancylodon Cuvier, Régne Animal, ed. 1, 1817 (jaculidens = ancylodon). 

TYPE: Lonchurus ancylodon Bloch & Schneider. 

This genus contains a single species, remarkable for the large size 
and peculiar form of its canine teeth. 


ANALYSIS OF SPECIES OF ANCYLODON. 


a. Body oblong, moderately compressed, the general form about as usual in Cestreus: 
mouth oblique, the lower jaw projecting: maxillary moderate, 24 in head; snout 
rather pointed, 4} in head; preorbital narrow; eye 64 in head; large canine of 
upper jaw very long, lance-shaped, i.e., widened toward the tip and then abruptly 
pointed; about two canines in front of lower jaw on each side, also lance-shaped, 
but much smaller; onter teeth of upper jaw enlarged and showing something of 
the same form; enlarged lateral teeth of lower jaw compressed; gill-rakers moder- 
ate, slender, 3+ 8, the longest % eye; caudal fin rhombic; spinous dorsal very 
weak; soft dorsal and anal scaly; pectoral 1} in head; lateral line becoming 
straight before vent ; color bluish above, silvery below ; caudal lobe darker; head 
3t in length; depth 4; D. IX-I, 28; A. II, 10; scales 75 (pores), 85 rows. 

ANCYLODON, 26, 
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26. ANCYLODON ANCYLODON. 


Lonchurus ancylodon Bloch & Schneider, Syst. Ichth., 102, plate 25, 1801 (Surinam). 

Ancylodon jaculidens Cuv. & Val., Hist. Nat. Poiss., v, 81,1830(Cayenne), Giinther, 
Cat. Fish. Brit. Mus.,ii, 311, 1860 (Surinam; West Indies), Jordan & Gil- 
bert, Bull. U.S. Nat. Mus., 1882, 111 (Panama). 

Ancylodon airicauda Giinther, Shore Fishes of the Challenger Exp., 1880, 12 (Mouth 
of Rio de la Plata). : 

Habitat—Both coasts of tropical America; Surinam; Panama. 

We have not been able to compare any specimens of this species in 
good condition, from Surinam, with specimens from Panama. The 
original types in the museum at Paris are in poor condition, but we did 
not see, when examining them, any characters by which we could sep- 
arate. them from the specimens collected by Professor Gilbert at Panama. 

Our description is taken chiefly from a specimen in the museum at 
Cambridge from Rio Grande do Sul. Others from Guiana, Montevideo, 
and Rio Janeiro are in the same collection. ; 

The .specimen described by Dr. Giinther as Ancylodon, atricauda dif- 
fers from our account only in having the head 3 in length and 31 rays 
in the soft dorsal. It is probably identical with A. ancylodon. 


Genus V.—NEBRIS. 


Nebris Cuvier & Valenciennes, Hist. Nat. Poiss., v, 149, 1830 (microps). 

TYPE: Nebris microps Cuv. & Val. 

This genus is one of the most peculiar in the family. The cavernous 
structure of the head reaches in this genus its extreme of development, 
the head being more spongy to the touch than in Stelliferus, Collichthys, 
or Pachypops. But one species is known. 

We retain the name Nebdris, notwithstanding the prior Nebria, as we 
regard the two names as sufficiently distinct. The number of vertebra 
in Nebris is 10+ 14. The genus, therefore, belongs to the Scienine and 
not to the Otolithine. 


ANALYSIS OF SPECIES OF NEBRIS. 


a. Body plump, anteriorly tapering to the slender caudal peduncle; profile straight 
head broad, heavy, extremely spongy above, eye minute, 94 in head, 23 in snout, 
4 in interorbital area; 1} in width of maxillary, which is very broad; mouth very 
large, oblique; lower jaw projecting, premaxillary anteriorly on a level with the 
middle of the eye; maxillary extending to below posterior margin of orbit, 24 in 
head ; teeth all minute, those of the lower jaw in a single series; those in upper 
jaw in a band which widens backwards; tongue large and thick; head entirely 
scaly ; margin of the preopercle indistinct, with a very wide membranous edge, 
which is nearly covered with scales; gill-rakers long and slender, 5 + 15; scales 
small, cycloid; lateral line little arched; the bases, at least of all the soft fins, 
densely covered with small scales; dorsal spines feeble, shorter than the dorsal 
rays; caudal lanceolate; pectorals 1} in head; ventrals 13; color silvery, darker 
above; pectorals dusky on their inner. margin; head 3 in length; depth 44. D. 
Wool; AL IT-13. | Scales 18-50) (nores)—1G) 222 .., doce cece us ction ee MICROPS, 27. 
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- 27. NEBRIS MICROPS. 


Nebris microps Cuv. & Val., Hist. Nat. Poiss., v, 149, plate 112, 1830 (Surinam), 
Giinther, Cat. Fish, Brit. Mus., ii, 316, 1860 (copied). Steindachner, Ichthyol. 
Beitr., iv, 10,1875 (Bay of Panama). Jordan & Gilbert, Bull, U.S. Fish Com., 
1882, 111 (Panama). 

Habitat.—Both coasts of Central America, Surinam, Panama. 

The specimen from which our description is taken was obtained by 
Professor Gilbert at Panama, where the species is not rare. 

The original type of the species, from Surinam, has been examined by 
us, but it is not in very good condition, and no characters distinguishing 
it from the Panama form were noted. No direct comparison of Atlantic 
and Pacific specimens has yet been made. Numerous specimens from 
Panama are in the museum at Cambridge. 


Genus VI.—LARIMUS. 


Larimus Cuvier & Valenciennes, Hist. Nat. Poiss., v, 145, 1830 (breviceps). 
Amblyscion Gill, Proc. Acad. Nat. Sci. Phila., 1863, 165 (argenteus), 
Monosira Poey, Anales de Hist. Nat. Esp., 1881, 326 (stahli). 

Tyee: Larimus breviceps Cuvier & Valenciennes. 

This genus seems to be a very natural one, and well worthy of dis- 
tinction, although it is very closely related to Bairdiella and other more 
typical Scizenoids. The short snout and oblique mouth reach an extreme 
in Larimus argenteus, but no definite generic line can be drawn between 
that species and the others. Besides the following, one other species, 
Larimus peli Bleeker, is known, from Guinea. The species called Lari- 
mus auritus (Brachydeuterus auritus Gill) is not a Sciznoid fish at all, but 
allied to Pomadasis. 


ANALYSIS OF SPECIES OF LARIMUS. 


a. Dorsal with 27 to 30 soft rays; mouth extremely oblique or vertical. 

b. Mouth large, the cleft vertical; profile slightly convex, nearly horizontal; no 
traces of dark stripes along the rows of scales; snout very short, 54 in head; 
eye large, 42; profile slightly convex, little oblique; snout very short, 54 in 
head; maxillary not extending beyond anterior margin of pupil, 2in head; teeth 
all minute; preopercle with a striated and ciliated membranaceous border ; 
gvill-rakers 3 length of eye, 74-16; scales on head all cycloid; highest dorsal 
spine 2} in head; ventrals a little shorter than pectorals, which are about as 
long as head ; color plumbeous above, golden below and on sides; a black axil- 
lary spot; a large steel-blue opercular spot. Head 3};in length; depth 3$. D. 
XT e7 SAL UL, GG: SCales!O 49 Oise aie a cinie ie wien wiinyeaie)=im' ele) =laie i ARGENTEUS, 28. 

bb. Mouth not quite vertical; upper parts with dark streaks along the rows of 
scales; profile slightly convex, alittle oblique; snout very short, 6in head; eye 
4; maxillary extending to below front of orbit, 2 in head ; teeth in lower jaw 
uniserial, in upper uniserial in front, in about two series laterally ; preopercle 
with a ciliated, membranous border; gill-rakers slender and long, 10+ 21; 
dorsal spines weak, the highest 1? in head ; ventrals a little shorter than pec- 
torals, which are as long as head; scales large, those on head chiefly cycloid ; 
color plumbeous-silvery, with more or less conspicuous oblique blackish streaks 
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following the rows of scales above ; a black axillary spot; region about pseu- 
dobranchiw dusky. Head 343; depth 3. D. X-I, 28; A. II, 6. Seales 6-48- 
Phare HES ee See oe © ORO AISNE Stay Cane dR RTE eh ue een A gt BREVICEPS, 29. 
aad. Dorsal rays 24 to 26; mouth lower and less oblique, the snout more convex and 
the profile descending forwards. 
ce. [Color white, with faint streaks and without vertical dark bars; second anal 
spine long, nearly 2 in head; body deep; snout short, 5 in head; eye3¢4 in 
head; mouth large, maxillary 2 in head, lower mandible produced and 
curved ; a pore on each side of the symphysis; gill-rakers long and slen- 
der; teeth uniserial, numerous, and very smal, those of the lower jaw 
slightly larger ; pectorals lanceolate, reaching beyond vent, slightly longer 
than head. Head 3$in length; depth3. D. X-I, 25; A.II,5.] (Poey.) 
STAHLT, 30. 
ce. Color grayish, silvery below, with about seven dark vertical cross-bars ; sec- 
ond anal spine short, 383i in head. Body heavy forwards, much compressed, the 
back somewhat elevated; profile convex; snout very,short and blunt, 54 in 
head; eye 4, about equal to the flattish interorbital area; mouth large, less 
oblique than in other species; tip of premaxillary on level of middle of pupil; 
maxillary 2 in head reaching to below posterior third of eye; lower man- 
dible with a slight knob at its symphysis, a small pore on each side of it; teeth 
minute, firm, in a single series in each jaw; pharyngeal teeth all long and 
slender; the pharyngeal bones small and narrow, sub-triangular; gill-rakers 
extremely elon gate, as long aseye, 12 + 24; preopercle with minute cilia ; third 
and fourth dorsal spines about 2} in head; second anal spine short, one-fourth 
shorter than the first anal ray; scales large, ctenoid; anal and soft dorsal with a 
scaly sheath at base; color in life grayish olive above, with some silvery; be- 
low, clear silver white, back with 7 to 9 rather conspicuous darker vertical 
bars extending to below middle of sides; fins dusky-olive; anal fin and lower 
rays of caudal yellow, ventrals orange yellow, dusky towards tip ; lower side 
of head very bright silvery; inside of mouth and lining of gill cavity, cheeks 
and opercles, with some light yellow. Head 34 in length, depth 3. D. X-I, 
2410126.) PANU 5 -bosG;) scales|o—49—9 tod -- - 22.) 2o- ene FASCIATUS, 31. 


28. LARIMUS ARGENTHEUS. 
Amblyscion argenteus Gill, Proc. Acad. Nat. Sci. Phila., 1863, 165 (West coast Cen- 
tral America). 
Larimus argenteus Jordan & Gilbert, Bull. U. S. Fish Com., 1882, 110 (Panama). 

Habitat.—Pacific coast of tropical America; Panama. 

This singular fish is not uncommon about Panama, where several 
specimens were obtained by Professor Gilbert. Of all the known spe- 
cies of Scienide this one kas the mouth most nearly vertical. There is, 
however, in its structure nothing to warrant its separation as a distinct 
genus, Amblyscion. Many specimens from Panama are in the museum 
at Cambridge. 

29. LARIMUS BREVICEPS. 
Larimus breviceps Cuv. & Val., Hist. Nat. Poiss., v, 146, pl. exl, 1830 (Brazil, San 
Domingo). Storer, Syn. Fish. North Am., 321, 1846 (copied). Giinther, 
Cat. Fish. Brit. Mus., ii, 268, 1860 (San Domingo). Giinther, Fishes Central 
America, 387 and 425, 1869. Jordan & Gilbert, Bull. U. S. Fish Com., 1882, 
107 (Mazatlan). Gilbert, loc. cit., 112 (Punta Arenas). Bean & Dresel, 
Proc. U. S. Nat. Mus., 1884, 158 (Jamaica). 

Habitat—Both coasts of tropical America, north to Mazatlan and 

San Domingo. 
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We have not been able to compare directly Atlantic and Pacific ex- 
amples of this species, so that we cannot be quite sure as to their iden- 
tity. The specimen now before us from Jamaica has the dark streaks 
on the scales much less sharply defined than Mazatlan examples, but 
we have no other evidence of difference. Specimens entirely similar to 
this are in the museum at Cambridge from Brazil, Porto Rico, and from 
Jérémie, Hayti. 

30. LARIMUS STAHLI. 


Monosira stahli Poey, Fauna Puerto-Riquefia, 326, plate vi, 1881 (Porto Rico). 

Habitat—West Indian Fauna, Porto Rico. 

This species is known from Poey’s description and figure only. The 
nominal genus, Monosira, supposed to be distinguished by the uniserial 
teeth, is strictly synonymous with Larimus, and the species is evidently 
very close to Larimus breviceps. 

A specimen of Larimus in the museum at Cambridge (Panama, Dr. 
Jones) agrees better with L, stahli than with L. breviceps. It has the 
mouth less oblique than in the latter, and but 24 soft rays in the dorsal 
fin. 

31. LARIMUS FASCIATUS. 


Larimus fasciatus Hoibrook, Ichthyology 8. Carolina, 153, plate 22, fig. 1, 1860 
(Charleston). Giinther, Cat. Fish. Brit. Mus., ii, 269, 1860 (copied). Uhler & 
Lugger, Fishes of Maryland, 102, 1876. Jordan & Gilbert, Proc. U. 8. Nat. 
Mus., 1882, 606 (Charleston). Jordan & Gilbert, Syn. Fish. North Am., 578, 
1883. ° 

Habitat.—South Atlantie coast of the United States. 
Our specimens of this species were procured at Charleston by Mr. 

Charles C. Leslie. Specimens are in the museum at Cambridge, from 

Charleston and from Florida. 


Genus VIL—ODONTOSCION. 


Odontoscion Gill, Proc. Acad. Nat. Sci. Phila., 1862, 18 (dentex). 


TYPE: Corvina dentex Cuv. & Val. 

As here understood, this genus consists of a single species, whicn 
may be described as a Larimus armed with canine teeth. It also ap- 
proaches closely to Bairdiella, one of the species of which genus (Bairdi- 
ella archidium) would be placed in Odontoscion were it not for the 
plectroid spine on the preopercle. 


ANALYSIS OF SPECIES OF ODONTOSCION. 


a. Teeth in both jaws in a single series; the two front teeth in lowerjaw large canines, 
some of the teeth on the side of the lower jaw also enlarged, canine-like ; teeth of the 
upper jaw largest forward, smaller than those in the lower jaw ; body oblong, com- 
pressed, the profile straight and rather steep; snout short, blunt, 4 in head; eye 
large, 5% to4 in head; preopercle rounded without any distinct spines, with crenu- 
lated membranaceous margin; highest dorsal spine 2 in head; distance from first 
anal spine to middle of base of eaudal 3} in length; distance from vent to first anal 
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spine 14 in base of anal; mouth large, oblique, maxillary reaching beyond middle 
of orbit, 2 in head; preorbital very narrow, about 4in eye; gill-rakers long and 
stiff, 5+ 14; lower pharyngeals small, with conical teeth; scales thin, ctenoid ; 
soft dorsal and anal scaly; scales below lateral line innearly horizontal series ; dorsal 
spines long and slender, separated from soft dorsal; the spine of soft dorsal short 
and stout; caudal subtruncate, upper lobe longer ; anal short and high, second 
anal spine 24 in head; ventrals half way to anal, pectorals 1} in head; color dusky 
silvery, everywhere soiled with dark points, which form faint streaks along the 
series of scales; snout and anterior part of the chin black; upper part of base of 
pectoral and axil black. Head 3 to 3} in length; depth 34. D. XI or XII-I, 23; 
PAS eS CARLOS. 0A UNDO Oe Lee icici ae acois ais ise sqaelclonsiacisls= sce sceieee DENTEX, 382. 


32. ODONTOSCION DENTEX. 
(CORVINA. ) 


Corvina dentec Cuv. & Val., Hist. Nat. Poiss., v, 139, plate 109, 1880 (San Domingo). 
Storer, Syn. Fish. North Am., 320, 1846 (copied). 
Larimus dentex Giinther, Cat. Fish. Brit. Mus., ii, 269, 1860 (Jamaica, Trinidad). 
Odontoscion dentex Gill, Proc. Acad. Nat. Sci. Phila., 1862, 18 (name‘only). Poey, 
Synopsis, 325, 1868 (Cuba); Enumeratio, 49, 1875 (Cuba). Jordan, Proc. U. 
S. Nat. Mus., 1886, 44 (Havana). 
Habitat.—West Indian fauna. 
This small species is generally common in the West Indies, where it 
is a food-fish of some importance. The numerous specimens before us 
are from Havana, where the species is known to the fishermen as Oorvina. 


Genus VIIL.—CORVULA. 


Corvula Jordan & Higenmann, genus novum., 


TYPE: Johnius batabanus Poey. 

We propose the above name for four species of American Sciznoids, 
allied to Bairdiella in nearly all respects, but having the preopercleun- 
armed as in Larimus. The typical species is remarkable in form and 
coloration, but it is probably congeneric with the others with which we 


here associate it. 
ANALYSIS OF SPECIES OF CORVULA. 


a. Body rather short and deep; depth 24 to 34 in length; distance from insertion of 
ventrals to first anal spine about equal to depth of body; color silvery, usu- 
ally with faint dusky streaks along the rows of scales. 

b. [Dorsal rays XI-I, 26; posterior dorsal rays much shortert han the anterior ones ; 
eye very large, 34in head ; dorsal outline strongly convex, somewhat eleva- 
ted anteriorly ; ventral outline considerably, strongly convex; snout short, 5 
in head; mouth moderate, somewhat oblique, reaching to below hinder mar- 
gin of pupil; tip of premaxillary little above lower margin of orbit ; maxil- 
lary 24 in head; teeth in narrow bands, the outer series of the upper jaw en- 
larged; longest dorsal spine 1? in head; the highest (third or fourth) dorsal 
ray 2 in head; base of anal and soft dorsal with a scaly sheath, the mem- 
branes with minute scales; second anal spine smail, 24in head ; color brown- 
ish, paler below; upper two-thirds of body with dark streaks along the rows 
of scales; pectoral and especially anal with dark points; base of spinous 
dorsal light yellow ; numerous dark dots on belly, lower part of sides, and 
under side of head. Head 3 in length; depth 2}; D. XI-I, 26; A. II, 10; 
scales! 7-00-10. | mC Steindachner:) - os. wo. ane noses Socs cece ceccee MACROPS, 33, 
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bb. Dorsal rays X-1, 28 ; depth, 23 in length; -posterior rays of soft dorsal rays higher 

than the anterior ones; eye small, 5in head; dorsal outline strongly and reg- 

ularly convex and elevated ; ventral outline straight; snout acute, not round- 

ed, 34 in head; mouth moderate, oblique, maxillary extending beyond pupil ; 

its length 2} in head ; teeth of the lower jaw bluntish, in two series anteriorly, 

in a single series laterally; those of the inner series largest; teeth of the 

upper jaw in a narrow band, the outer series enlarged; preopercle with a cren- 

ulate membranous margin; gill-rakers slender, about half as long as the eye, 

7+ 13; dorsal spines slender, the longest 14 in head; soft dorsal rounded pos- 

teriorly ; 16th dorsal ray highest, 2in head; caudal convex; second anal ray 

2} in head ; pectoral short and broad, slightly shorter than ventrals which 

are 13 in head; scales large, those about the head, nape, and anterior part of 

breast cycloid, the remainder ctenoid; color, silvery white, darker above; 

sides and back with rather distinet dark lines along the scales; spinous dor- 

sal, tips of ventrals and anal dusky; upper part of head brownish; lower 

part of head, cheek, and breast with numerous rusty dots, base of soft dorsal 

and analrusty; head 3i in length; depth 28. D.X-I, 28; A. II, 8; scales 

Oo Saar ome ete heey ee wae enlaces) Seles eee nels, = coe Mee en eee SIALIs, 34. 

bbb. Dorsal rays X to XII-I, 23 to 25; depth of body about 3} in length; form of C. 

sialis, but the body more elongate; jaws equal; outer teeth above enlarged 

lower teeth nearly uniserial; eye large, 44 in head; snout bluntish, 41; maxil- 

lary 2} in head, extending to middle of pupil; preopercle with flexible serree ; 

second anal spine, 3% in head; caudal fin subtrancate. Head 3} in length; 

depth about 3}. D. XII-I, 22 to 24; A. II, 9; scales about 46; color silvery, 

with faint streaks along the rows of scales above.-.....-.. SUBAQUALIS,* 35, 

aa. Body rather elongate and compressed, the depth 3} in length; distance from in- 

sertion of ventrals to first anal spine half greater than depth of body; col- 
oration dusky, with conspicuous dark streaks along the rows of scales. 

c. Body oblong, compressed, the depth nearly uniform from ventrals to vent; 
profile nearly straight and horizontal ; mouth rather wide; maxfllary 2% in 
head, reaching middle of eye; upper jaw with several series of minute teeth 
and an outer somewhat enlarged series; lower jaw with a single series of 
rather strong teeth, a pair of minute canine-like teeth at the symphysis; 
snout short, without pores, 3} in head; chin with 5 large pores; preopercie 
with a crenulate, dermal border; gill-rakers slightly longer than pupil, 5-++ 18; 
lower pharyngeals with many small teeth, some of the inner ones much elon- 
gate ; eye slightly shorter than snout, 44 m head, about equal to the inter- 
orbital area; scales large, their exposed edges much striated, the stria end- 
ing in cilia; scales below lateral line in undulate, sub-horizontal series ; 
lateral line slightly curved, becoming straight above anal; soft portions of 
vertical fins densely covered with scales; soft dorsal and anal with a scaly 
sheath at their base; dorsal caudal and analrounded behind ; ventrals slightly 
longer than pectorals, 14 in head. Color coppery-grayish, with many minute 
brown points; scales of back and sides each with a dark spot, these forming 
very distinct dusky stripes along the series of scales; stripes below the lateral! 
line mostly of continuous spots, those above broken and irregular; upper 
part of head and fins uniform brownish with many minute points. Head 32 

in length ; depth 33. D. XI-I, 26; A. II, 8; scales 6-50-7.... BATABANA, 36. 


* The following is the substance of Poey’s account of his Corvina subaqualis: Body 
rather elongate; eye 3} in head; snout short, rounded ; mouth moderate; maxillary 
extending to below anterior margin of pupil, the jaws subequal; teethin fine bands, 
the outer series longer, and larger above than below ; symphysis with four pores; pre- 
opercle finely dentate; dorsal fins separated ; second dorsal spine stout; caudal with 
a salient angle; base of anal scaly; anal spine rather strong, its insertion rather pos- 


o) 


terior; color silvery; depth 3% (with caudal); head 33. D, X-1, 25; A.II, 7. 
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33. CORVULA MACROPS. 


Corvina macrops Steindachner, Ichthyol. Beitr., ili, 24, fig. 2, 1875 (Panama). ‘ 
Sciana macrops Jordan & Gilbert, Bull. U.S. Fish. Com., 1831, 316 (copied). Jordan, 
Proc. U.S. Nat. Mus., 1885, 382 (Panama). 

Habitat.—Pacific coast of tropical America, Panama. 

This species is apparently rareat Panama. Specimens were obtained 
there by Dr. Gilbert, but as these have been destroyed we have copied 
our diagnosis from Steindachner. We do not find the species in the 
museum at Cambridge. 


34. CORVULA SIALIS. 
Corvula sialis Jordan & Kigenmann, sp. nov. (Key West). 

Habitat.—Ylorida Keys. 

The only specimen of this species, as yet known (No. 26575, U.S. 
Nat. Mus.), was collected by Mr. Silas Stearns at Key West, Fla., in 
1880. We give here a detailed description of this specimen: 

Depth, 23 (37 in total); head, 3+ (3% in total); D. X~-I, 28; A. II, 8. 
Length, 64 inches. 

Body compressed; the back elevated, regularly rounded from snout 
to posterior margin of soft dorsal; ventral outline almost straight from 
chin to first anal spine; base of anal oblique; caudal peduncle short 
and thick. 

Profile slightly convex posteriorly, somewhat depressed over the 
eyes; snout rather acute, slightly longer than eye; eye 43 in head, 14 
in interorbital area; preorbital one-half as wide as eye; mouth moder- 
ate; maxillary extending past pupil, its length 2! in head; premaxil- 
lary anteriorly on level with the lower border of the orbit; lower jaw in- 
cluded ; maxillary broad, not entirely concealed by the preorbital when 
the mouth is shut. Teeth of the lower jaw blunt, conical, in two series, 
those of the inner series much larger than those of the outer series ; 
upper jaw with a narrow band of villiform teeth and an outer series of 
larger teeth, which are remote from each other and decrease in size to- 
wards the angle of the mouth. 

Chin with five small pores; snout with six pores, arranged in a —~- 
shaped figure. 

Preopercle with a narrow, crenulate, membranous border; opercle 
with two scarcely distinguishable spines; scapular scale entire. 

Gill-rakers moderately developed, about half as long as the eye, 
5+12; pseudobranchie large. 

Scales about the head in front of dorsal and on anterior part of breast 
eycloid, marked with concentric. striae; those on top of the head im- 
bedded, indistinct; scales of the body all ctenoid ; membranes of caudal, 
anal, and soft dorsal densely covered with minute scales nearly to their 
tips. 

First dorsal spine short, inserted over the base of the pectoral ; 
fourth dorsal spine highest, reaching to soft dorsal, 14in head; anterior 
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dorsal rays shorter than the middle and posterior ones; the eleventh 
longer than the fourth by an eye’s diameter, little more than half the 
length of the head ; soft dorsal very broadly rounded posteriorly ; cau- 
dal short, broad, rounded behind; anal inserted posteriorly, the tips of 
the anal extending nearly as far as the tips of the dorsal; second anal 
spine moderate, scarcely more than two-thirds the length of the rays, 
little less than 3 in head; ventrals lanceoiate, slightly longer than the 
rounded pectorals, 14 in head. 

Color (in spirits), light brownish above, silvery on sides and below; 
the centers of the scales with many dark dots, these forming horizontal 
lines along the series of scales below the lateral line and oblique, 
irregular, often interrupted, lines above the lateral line; all the fins 
with dark dots; spinous dorsal dusky; soft dorsal browiuish for two- 
fifths of its height; the other three-fifths pale; anal and tips of ventrals 
dusky; pectoral pale; head with many minute rusty dots; these ag- 
gregated, and forming brownish spots on the maxillary and lower part 
of the head. 


35. CORVULA SUBAIQUALIS. 
Corvina subaqualis Poey, Aun, Lyc. Nat. Hist., New York, 1875, 58 (Cuba), Poey, 
Enumeratio, 48, 1875 (Cuba). 

Habitat.—W est Indian fauna. 

We refer two specimens from Saint Thomas to this species, although 
they differ in some respects from Poey’s description of Corvina sub- 
equalis. The specimens are in the museum at Cambridge, and are in 
rather poor condition. The more elongate body and the smaller num- 
ber of dorsal rays distinguish subaqualis readily from sialis. 


36. CORVULA BATABANA. 


Johnius batabanus Poey, Memorias, ii, 184, 1860 (Batabano, Cuba); Synopsis, 324, 
1868 (Cuba); Enumeratio, 49, 1875 (Cuba) ; Fauna Puerto-Riquena, 327, 1881 
(Porto Rico). 

Larimus batabanus Jordan, Proc. U.S. Nat. Mus., 1886, 43 (Havana). 

Habitat—West Indian fauna. 

This rare species is known to us from a single specimen, obtained by 
Dr. Jordan in Havana, and from several specimens sent by Professor 
Poey to the museum at Cambridge. Its strongly marked coloration is 
a very unusual trait in this family. It diverges in several ways from 
the other species referred by us to Corvula, but we think that all should 
be placed in one genus. : 


Genus IX.—PLAGIOSCION. 


Plagioscion Gill, Proc. Acad. Nat. Sci. Phila., 1861, 82 (a generic description only 
no species or type being indicated). 

Diplolepis Steindachner, Beitriige zur Kenntniss der Scjewnoiden Brasiliens, 1863, 
2 (squamosissimus ; name preoccupied in Hymenoptera). 

Plagioscion Jordan & Higenmann (squamesissima). 


TYPE: Scicna squamossissima Heckel. 
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This genus consists of fresh-water Scizenoids, inhabiting the rivers of 
South America. The genus seems to us a valid one, although closely 
allied to Corvula and Pseudotolithus, from both of which it is well dis- 
tinguished by the peculiar squamation of the lateral line. This char- 
acter suggested to Dr. Steindachner the name WDiplolepis, a name 
which is, unfortunately, preoccupied. As no species of Plagioscion was 
named by the describer of that genus, we have hesitated as to the 
propriety of making use of that name. The original description of 
Plagioscion must, however, certainly have been based on some species 
of the present genus, as it agrees with no other American form. We 
have therefore retained the name given by Dr. Gill in preference to 
coining some new one for the group. 

Like most fresh-water fishes, the species of Plagioscion are subject to 
many variations, especially in regard to the size of the second anal 
spine. But three of the numerous nominal species seem to us valid. 


ANALYSIS OF SPECIES OF PLAGIOSCION. 


a. Second anal spine small, scarcely longer than eye, its length 4 to 54 in head; teeth 
of lower jaw with the inner series considerably enlarged; snout of moderate 
length, 5 in head; eye, 54; maxillary, 2}in head; gill-rakers rather long, X-++12; 
pseudobranchiz usually small on one side and obsolete on the other; upper part 
of the preopercle crenulate on its bony margin; pectoral fin short,13 in head: 
anal spine, 44 to 53, its length subject to much variation ; caudal convex ; ven- 
trals filamentous at tip. Color, silvery; darker above, the #il with a large 
black spot. Head 3} in length; depth 3}. D. X-I, 31 or 32. A.II,7. Scales 
(large ones or pores) 49 t0 53. Lower pharyngeals narrow, armed with villiform 
eG Lee aces are eee en eee ee eee ees! SS OUAMOSISSIMUSHOUE 

aa. Second anal spine large and strong, its length 2 to 3 in head. 

b. [Teeth of lower jaw with the inner series considerably enlarged’; snout very 
short, blunt,54in head; head depressed above the eyes; mouth large, rather ob- 
lique, subinferior, the maxillary 24 in head, reaching past eye; back elevated ; 
ventral outline nearly straight; caudal peduncle slender; preorbital broad, a lit- 
tle narrower than eye, which is 54 in head; preopercle rounded, nearly or quite 
entire ; teeth of outer series in upper jaw and inner series of lower notably en- 
larged ; dorsal spines slender, the highest 22 in head ; pectoral 1} in head; ven- 
trals 12; scales all ctenoid; head 32; depth 32; D. X-I, 31 to 33. A.II,6. En- 
larged scales in lateral line about 50; about 100 in a longitudinal series above it. 
Color grayish above, silvery below ; upper vertical fins punctate; lower fins yel- 
lowaish sa xildankeiun (SLeURAUCICE reece ees oo selce este saasciie es SURINAMENSIS, 38. 

bb. Teeth of lower jaw subequal, those of the inner row scarcely enlarged ; head very 
convex above, not spongy ; preopercle witha broad membranous margin, which is 
slightly crenulate; preorbital broad, as broad as eye ; mouth large, oblique, the 
lower jaw slightly included, the maxillary 2} in head; snout bluntish, 34 in head. 
eye 6 in head; gill-rakers X + 13, slender and moderately long, the longest about 
2 diameter of eye; outer teeth above somewhat enlarged; pectorals long, 15 in 
head, shorter than the ventrals, which have filamentous tips; second anal spine 
2% to 23 in head; dorsals connected, the soft dorsal largely scaly at base ; caudal 
rhombic, the middle rays produced. Color plain silvery, the axil dusky. Head 
3%; depth 33. D. X-I, 34 to 36. A. II,7. Scales 49 (pores); 80 cross-series. 
AURATUS, 39. 
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37. PLAGIOSCION SQUAMOSISSIMUS. 


Sciena squamosissima Heckel, Annalen des Wiener Museum, ii, 438, 1840. Reinhardt, 
Videnskab. Medd. Naturhist. Forening Kjébenhavn, 108,1854. Steindachner, 
Beitr. zur Kenntniss der Fisch-Fauna Siid-America’s, 1879, 3 (Amazon, Ori- 
noco, Rio Negro). 

Pachyurus squamosissimus Giinther, Cat. Fish. Brit. Mus., ii, 526, 1860 (copied). 

Diplolepis squamosissimus Steindachner, Sciwn. Brasil., 2, 1853 (Brazil). 

? Sciena rubella Schomburgk, Naturalists’ Library, Fishes of Guiana, ii, 133, 1843 
(Rivers of Guiana). (D. IX, 34; A. II, 6; anal spines presumably small.) 

Johnius crouvina Castelnau, Anim. Nouy. ou Rares de lAmér. du Sud, Poissons, 11, 
plate v, fig. 1, about 1855 (Rio Crixas, Rio Araguay). 

Sciena crouvina Giinther, Cat. Fish. Brit. Mus., ii, 257, 1860 (copied). 

Johnius amazonicus Castelnau, Anim. Nouv. ou Rares de l’Amér. du Sud, Poiss., 12, 
plate iv, fig. 1, about 1855 (Amazon). 

Sciwna amazonica Giinther, Cat. Fish. Brit. Mus., ii, 284, 1860 (River Chapin, 


Para). 
? Corvina monacantha Cope,* Trans. Am. Phil. Soc., 1866, 402 (near Parimaribo, Dutch 
Guiana. 


? Sciana monacantha Jordan, Proc. U. 8. Nat. Mus., 1886, 587 (name only). 

Habitat.—Rivers of Guiana and Brazil. 

We have examined specimens of this species from Obidos, Avary, 
Rio Puty, Tajaparu, Ica, Coary, Rio Trombetas, and Lake Hyanuary 
in Brazi:. Our description is chiefly taken from 10867, M. C. Z., from 
Obidos, and 10857 from Coary. 

We regard the Johnius amazonicus and Johnius crouvina of Castel- 
nau as identical, and we follow Dr. Steindachner in placing both in 
the synonymy of the earlier Sciena squamosissima of Heckel. We have 
seen no specimens of this species from Guiana. It seems to us, how- 
ever, that the scanty descriptions published of Scicna rubella and Cor- 
vina monacantha resemble this species more than any other, although it 
is not impossible that both should be referred to Plagioscion surinamen- 
sis. If the latter should be found to be the only species of the genus 
in Guiana, it should stand as Plagioscion rubellus. 


83. PLAGIOSCION SURINAMENSIS. 


Pseudosciena surinamensis Bleeker, Arch. Néerl. Sci. Exact. et Nat., viii, 458, 1873 
(Surinam). 

Sciana surinamensis Steindachner, Fisch-Fauna des Cauca, 1880, 4(Rio Cauca). Jor- 
dan, Proc. U. 8. Nat. Mus., 1886, 587 (name only). 

Sciana magdalene Steindachner, Zur Fisch-Fauna des Magdalenen-Strome s, 6, 1878 
(Rio Magdalena). 

Sciana magdalene Jordan, Proc. U. 8. Nat. Mus., 1886, 587 (name only). 


Habitat.—Rivers of the northern part of South America. 


*The following is the substance of Professor Cope’s description of Corvina mona- 
cantha : 

First ventral ray produced as a filament which reaches past the vent ; pseudo- 
branchiw none; eyes 5 1n head; depth equal to length of head; preopercle sharply 
serrate on its vertical margin; pharyngeal patches of teeth small, the teeth bristly ; 
caudal fin sublanceolate ; pectorals as long as ventrals without filaments ; anal spine 
short, single in typical specimens; color, silvery, grayish above ; no spots, D. X-I, 
33; A.J, 5. Scales 10-49-16. 
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This species is known to us from descriptions only. We can see no 
evident difference between the magdalence and the surinamensis as de- 
scribed by Steindachner and Bleeker. We therefore refer the former 
to the synonymy of the latter. As already stated, this may be the orig- 
inal Sciena rubella of Schomburgk. 


39. PLAGIOSCION AURATUS. 


Johnius auratus Castelnau, Anim. Nouy. ou Rares de VAmér. du Sud, 12, plate iv, fig. 2, 
1855 (Rio Ucayala). 
Sciena aurata Giinther, Cat. Fish. Brit. Mus., ii, 287, 1860 (copied). 

Habitat.—Rivers of Brazil. 

This species seems to be very abundant in the rivers of Brazil. We 
have examined specimens, old and young, from Tajapuru, Cachiura, Ca- 
neta, Para, Rio Sao Francisco, Avary, Obidos, Rio Puty, and Teffy. A 
specimen (10855, M. C. Z.) from Tajapuru has especially served as the 
type of our description. 


Genus X.—BAIRDIELLA. 


Bairdiella Gill, Cat. Fish. East Coast North America, 33, 1861 (argyroleuca=chrysura). 

TYPE: Bodianus argyroleucus Mitchill = Dipterodon chrysurus Lacé- 
pede. 

This genus is characterized by the oblique mouth, little cavernous 
skull, few rows of teeth, slender gill-rakers, and the preopercle armed 
with a plectroid spine. It seems to us a natural group, and perhaps 
worthy of recognition as a distinct genus, although its relationships 
with Ophioscion and especially with Stelliferus are very close. The 
numerous species are all American, and some of them are remarkable 
for the great size of the second anal spine. In others, this spine is 
quite small. These variations among species unquestionably closely 
allied shows how slight is the systematic value to be attached to the 
size of this spine. 


ANALYSIS OF SPECIES OF BAIRDIELLA. 


a. Teeth of lower jaw unequal, mostly biserial, some of those of the inner series very 
slender, canine-like ; two small canines on front of lower jaw, inserted 
on a symphyseal knob ; second anal spine very small, 3 in head (species 
approaching Odontoscion). 

- 6. Body moderately compressed, the back little elevated ; profile somewhat con- 
cave anteriorly ; snout acute, slightly longer than eye; eye 44 to 5 
in head; mouth large, terminal, very oblique; maxillary extend- 
ing to below posterior margin of pupil, 24 in head; teeth of the upper 
jaw long and slender, in 3 to 4 seties, the inner ones depressible back- 
ward, the outer ones enlarged and fixed ; 5 or 6 distinct serrx near the 
angle of preopercle, the lowest a robust flattish spine directed down- 
wards; gill-rakers slender, 6+15; longest dorsal spine 22 in head; 
anal fin small, its base slightly oblique; second anal spine shorter 
than the first rays, 3 in head; pectorals about as long as ven- 
trals, 14 in head; scales about the head cycloid, the rest all cte- 
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noid; membranes of soft dorsal and anal scaled for nearly half their 
height; color lustrous bluish gray above, silvery below; middle of sides 
with indistinct lengthwise streaks formed by clusters of dark dots in 
the centers of the scales; snout and tip of lower jaw blackish; a dark 
blotch on opercle above; sides of head bright silvery ; fins light straw 
color; upper half of pectorals dusky: spinous dorsal finely speckled 
with black; axil brown above; lining of opercle black above; iris 
bright yellow ; head 3 in length ; depth 34; D. X-~I, 24 or 25; A. I, 8. 
Scalles\9=b0-7 2 os eee ece cine se era ele eeleia miss) ac. oaetee ei Ancameetae 40. 

aa. Teeth of the lower jaw unequal, chiefly biserial, those of the inner series some- 
what enlarged; no distinct ¢ anines; second anal spine moderate or 
large; preorbital narrow (Bairdiella). 

e. Second anal spine moderate, 24 in head, not as long as the soft rays, not reach- 
ing to tip of last ray when depressed ; mouth large, somewhat oblique, 
the premaxillary on the level of lower part of the eye; maxillary 
reaching middle of eye, 23 in head; body oblong, compressed, the back 
a little elevated, the profile depressed over the eyes; snout prominent, 
bluntish, as long as eye, which is 44 in head; upper teeth in two series, 
the outer row slender, enlarged ; lower teeth in two series, the inner 
larger, similar to the outer in upper jaw ; preopercle serrate, the teeth 
near the angle larger; the lowest and largest directed downward; gill- 
rakers slender, rather long, 8-+-16; scales on head cycloid; base of 
anal little oblique; ventral outline rather regularly rounded; dorsal 
spines slender, the highest 24 in head ; caudal long, double truncate ; 
pectorals about as long as the ventrals, 12 in head; soft dorsal and 
anal scaled at least half their height. Color greenish above, silvery 
below ; back and sides more or less densely punctate with dark dots 
(especially in northern specimens), these forming narrow, somewhat 
irregular streaks along the sides; fins plain, mostly yellow in life. 
Head 3 in length; depth 3. D. XI-I, 22; A.II, 10. Scales 8-52-8, 

CHRYSURA, 41. 
cc. Second anal spine very long, nearly or quite % length of head, reaching when 
depressed beyond the tip of the last soft ray; base of anal fin very 
oblique, making an abrupt angle with the straightish ventral outline. 
d. Mouth terminal, very oblique, the premaxillary anteriorly on the level of the 
middle of the eye; body subrhomboidal and angular in outline ; profile 
steep, slightly convex; snoutshort, 5in head; mouth moderate, the max- 
illary reaching middle of eye, 22 in head; teeth in upper jaw in two or 
three series, the outer considerably enlarged, all of them more or less de- 
pressible ; gill-rakers long, 8-+-16; dorsal spines stout, the highest 
about 2in head; second anal spine enorméus, larger than in any other 
species, 17 in head; longer than any of the rays; second anal spine 
and the anterior rays extending beyond the tips of the last rays; the 
margin of the fin concave, ventrals slightly longer than pectorals, 1} in 
head; opercular scales and some of the scales of the cheek and top of the 
head ctenoid, those ofthe interorbital space and a few on the lower parts 
of the cheek and opercle cycloid; color bluish-gray above and on 
sides, silvery below; a dark, ill-defined bluish-gray blotch on opercle ; 
mouth yellow within ; black towards the tip of the lower jaw ; spinous - 
dorsal with black punctulations and a black margin, soft dorsal dusky 
yellow; caudal and anterior rays of the anal brighter yellow; caudal 
and membrane between anal spine and first ray with black dots; axil 
of pectorals and inner membrane of the upper rays of the pectoral 
brownish, Head 3$in length ; cue 3. D. X-I, 23; A.II, &. Seales 
8-49-9.. stoic Gin aisha (aps aiatwiaee che Pee ie aie, t at eetneeyam eaeeste eB NTS EU AW EA 
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dd. Mouth not quite terminal, the premaxillary anteriorly scarcely on level of 
lower margin of orbit; preorbital narrow, but broader than in the pre- 
ceding species. 

e. Dorsal rays X-I, 28; dorsal spines very slender, the highest 14 in head; 
dorsal outline convex, especially anteriorly ; ventraloutline straightish ; 
profile straightish anteriorly ; eye moderate, as long as snout, 44 in 
head; maxillary 24 in head, reaching much beyond middle of eye; 
teeth in the upper jaw in a narrow band, the outer series enlarged ; 
gill-rakers 8 + 19; basal half of soft dorsal scaly ; anal spine very strong, 
its tip reaching past tip of last anal ray; pectorals about equal the 
ventrals, 14 in head; color grayish silvery above, silvery on sides and 
below; dorsal region with faint streaks produced by the darker centers 
of the scales; sides without dots; spinous dorsal blackish; ventrals 
and pectorals pale; a dark axillary spot; lining of gill cavity with 
dusky blotches. Head 3} in length; depth 33. D. X-I, 28; A. II, 8. 
Syonligis CSSIEN) Ce oc hose=0 vscoded Seem Dobsob Eoebes Hoar asecue IcIstTia, 45. 

ee. Dorsal rays X-I, 23; dorsal spines rather stiff, the highest 2 in head; 
second anal spine rather strong, curved, 13 in head, as long as first soft 
ray, and reaching beyond tips of other rays ; body oblong, compressed, 
scarcely angular in outline; profile straight, rather steep, the snout 
short and rather acute; eye as long as snout, 44 in head; mouth mod- 
erate, nearly horizontal; premaxillary on level of lower part of orbit ; 
maxillary reaching beyond middle of eye, 23 in head; teeth asin B. 
icistia; preopercle strongly serrate; gill-rakers 9 4+ 18. Ventrals 
slightly longer than pectorals, which are 1} in head; caudal truncate ; 
color soiled grayish above, silvery below; faint, dark streaks along 
the rows of scales; spinous dorsal and anterior part of anal densely 
covered with dark dots; head 34+ in length; depth 3}. D. X-I, 23; A. 
II, 8. Scales 7-50-8 -..----.----------. +--+ -----+-+---- RoncuHus, 44. 

gaa. Teeth of the lower jaw subequal in a rather narrow villiform band ; mouth in- 
ferior or subinferior, little oblique; preorbital broader, gill-rakers 
shorter, and pores and slits on snout more conspicuous than in other 
species. (Species approaching Ophioscion.) 

f. Snout sharp, the head slender, narrow above, the interorbital space not 
broader than eye; anal spine very long and strong, 1} in head; pec- 
toral fin short, 14 in head; form of body irregularly rhomboidal, the 
base of the anal fin being oblique; profile almost straight anteriorly ; 
eye moderate, slightly shorter than snout, 43 in head ; snout 44 in head ; 
mouth large, inferior, almost horizontal, maxillary reaching beyond 
pupil, 22 in head; upper jaw with a band of villiform teeth and an 
outer series of enlarged teeth; lower teeth in a moderate band, the in- 
ner series slightly enlarged, especially in young examples; gill-rakers 
comparatively short, 8 + 15; dorsal spines short and stout, slightly 
more than 2 in head; caudal rounded; anal spine 13 in head; basal 
half of the soft dorsal and anal covered with scales ; color, bluish above, 
silvery below, a rather broad area from snout to caudal covered with 
brownish dots; upper fins and anterior half of anal with many dots. 
Head 3 in length; depth 3; D. XI-I, 21; A. II, 8. Scales 7-51-8. 

ARMATA, 45. 

#. Snout bluntish; the head rather stout and broad above; the interorbital 
space more or less broader than eye; second anal spine stout, shortish, 
about half length of head. 

g- Dorsal rays X-I, 18; scales large, about 44 in the lateral line ; pectoral 
not longer than caudal, which is 1} in head; body rather elongate. 
back a little elevated and compressed; profile somewhat depressed 
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over eyes; snout rather truncate, about 4 in head; eye about 4 in 
head; lower jaw much shorter than upper; mouth horizontal, maxil- 
lary extending scarcely beyond middle of eye; teeth in upper jaw in 
a villiform band, the outer series somewhat enlarged ; gill-rakers 
about as long as pupil; longest dorsal spine little more than half length 
of head; second anal spine about 2 in bead, $ the height of the soft 
rays; caudal fin long, double truncate, the middle rays produced; ven- 
trals reaching vent; color light reddish-brown, with dark punctula- 
tions; caudal yellow ; anal almost black ; lining of gill-cavity dusky ; 
head 32 in length; depth 34. D.X-I,18; A.II,8; scaies 5-44—-X. 
ALUTA, 46. 


gg. Dorsal rays X-I, 21 or 22; scales moderate, 50 to 55 in the lateral 


line; pectoral 14 in head; caudal i#in head ; back somewhat elevated, 
the form of the body much as in Scienra sciera aud related species; 
preorbital broader than in other species of Lairdiella, + width of eye ; 
eye 5in head; snout bluntish 43; interorbital space 33; head thick, 
somewhat more cavernous than in related forms ; premaxillary en- 
tirely below level of eye; maxillary 22 in head; teeth of outer series 
of upper jaw enlarged ; lowest serrze on preopercle smaller and less 
turned forward than in the other species; dorsal! spines rather stout, 
the second strong, the third longest, 1 in head; second anal spine 
shorter than the solt rays, 2}in head; the form and size of thesespines 
very variable ; gill-rakers short and slender, X+ 15, the longest not as 
long as pupil; caudal fin double truncate; color soiled brassy, ir- 
regularly mottled, with large patches of shining golden brown; faint 
dark stripes along the rows of scales above, those below lateral line 
nearly horizontal, those above oblique; head 3} in length; depth 3. 
D. X-I, 21 or 22; A. II, 9; scales, 6-50 to 55-13....CHRYSOLEUCA, 47. 


40. BAIRDIELLA ARCHIDIUM. 


Odontoscion archidium Jordan & Gilbert, Bull. U. S. Fish Com., 1881, 317 (Panama). 


Jordan & Gilbert, Bull. U.S. Fish Com., 1882, 11L (Panama). 
Habitat.—Pacifie coast of tropical America, Panama. 


This species is not very conmon about Panama, where three speci- 
mens were taken by Dr. Gilbert. Although it bears a very strong re- 
semblance to Odentoscion deniex, it should, we think, rather be placed 
in Bairdiella than in Odontoscion. It has the very small anal of Odon- 
toscion and the spur-like preopercular spine of Bairdiella, while in its 


dentition it is intermediate. 


41. BAIRDIELLA CHRYSURA. 
(THE MADEMOISELLE; YELLOW-TAIL. ) 


[Plate III.] 


Perca punctaia Linnieus, Syst. Nat., ed. xii, 482, 1766, in part (South Carolina) (not 
Perca punctatus of ed. x, which is Enneacentrus fulvus). Bonnaterre, Encycl. 
Méth., 1788, 126. Goode & Bean, Proc. U.S. Nat. Mus., 1885, 201 (notes on 


Linnean Fishes). 


Bairdiella punctata Jordan & Gilbert, Proc. U.S. Nat. Mus., 1878, 377 (Beaufort). 
Sciena punctaia Jordan & Gilbert, Proc. U. S. Nat. Mus., 1882, 280 (Pensacola; Gal- 


veston). Jordan & Gilbert, Syn. Fish. North Am., 570, 1883. _ 
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Dipterodon chrysurus Lacépede, Hist. Nat. Poiss., iii, 64, 1802 (after Linnzus). 

Sciana chrysura Jordan & Gilbert, Proc. U.S. Nat. Mus., 1882, 606 (Charleston). Jor- 
dan & Gilbert, Syn. Fish. North America, 933, 1883. Swain, Proc. U.S. Nat. 
Mus., 1884, 233 (Cedar Key, Florida). 

Bairdiella chrysura Goode, Hist. Aquat. Anim., 375, plate 126, 1884. 

Bodianus argyroleucus Mitchill, Trans. Lit. & Phil. Soc. New York, 417, plate 6, figs 
3, 1815 (New York). 

Corvina argyroleuca Cuy. & Val., Hist. Nat. Poiss., v, 105, 1830 (Martinique (?), United 
States). DeKay, New York Fauna, Fishes, 74, plate 18, fig. 51, 1842 (New 
York). Storer, Syn. Fish. North Am., 319, 1846 (copied). Giinther, Cat. 
Fish. Brit. Mus., ii, 299, 1860 (copied). 

Bairdiella argyroleuca Goode, Proc. U. S. Nat. Mus., 1879, 113 (St. John’s River, Flor- 
ida). Goode & Bean, Proc. U. 8S. Nat. Mus., 1879, 131 (Pensacola). Bean, 
Proc. U. 8. Nat. Mus., 1880, 93 (Brunswick, Ga.; St. John’s River, Florida). 

Bodianus pallidus Mitchill, Traus. Lit. & Phil. Soc., 1, 420, 1815 (New Yorix). 

Homoprion xanthurus Holbrook, Ich. 8. Car., ed. 1, 1856, 170, pl. 24 (not Leiostomus xan- 
thurus, Lacépéde. 

Homoprion subtruncatus Gill, Cat. Fish. E. Coast, 1861, 33 (after Holbrook). 

abitat—South Atlantic and Gulf coasts of the United States, north 

to New York. 

This species is very abundant on our sandy shores from Long Island 
to Texas. It reaches but a small size, hence, although an excellent pan 
fish, it has no great economic value. 

Unlike most of the other species of the genus, its second anal spine 
is little enlarged. 

The oldest name of this species, Perca punctata L., is not available, as 
there was at that time already another Perca punctata, also named by 
Linneus. The appropriate name, chryswra, being next in order of date, 
must, therefore, be adopted. 


42. BAIRDIELBA ENSIPERA. 


Corvina armata Steindachner, Ich. Beitr., iii, 28, 1875 (Panama) (not of Gill). 

Sciena ensifera’ Jordan & Gilbert, Bull. U. 8. Fish Com., 1881, 313 (Bay of Panama). 
Gilbert, Bull. U. S. Fish Com., 1882, 112 (Punta Arenas). 

Corvina fulgens Vaillant, Miss. Sci. au Mexique, 164, 1883 (Pacific coast of Mexico). 

Habitat.—Pacific coast of tropical America. 

This species is not uncommon about Panama. Of all the American 
Sciznoids this species has the largest anal spine in proportion to the 
size of the body. The Corvina fulgens, lately described by Dr. Vaillant, 
seems to be identical with Bairdiella ensifera. 

Numerous specimens of this species from Panama are in the museum 
at Cambridge. They had been wrongly identified as ‘* Corvina armata” 
by Dr. Steindachner. 


43. BAIRDIELLA ICISTIA. 


(CORBINETA. ) 


Sciana icistia Jordan & Gilbert, Proc. U.S. Nat. Mus., 1881, 356 (Mazatlan). Jordan 
& Gilbert, Bull. U. S. Fish Com., 1881, 316 (Mazatlan). Jordan & Gilbert, 
Bull. U. 8. Fish. Com., 1882, 107 (Mazatlan). 


Habitat.—Pacitic coast of Mexico, Mazatlan. 
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This species is rather common about Mazatlan, where numerous speci- 
mens were taken by Dr. Gilbert. It is readily distinguished from other 
species by the weakness of its dorsal spines, as well as by the large 
number of the anal rays. 


44. BAIRDIELLA RONCHUS. 
(RONCO ; CORVINA.) 


Corvina ronchus Cuv. & Val., Hist. Nat. Poiss., v, 107, 1830 (Maracaibo; Surinam), 
Storer, Syn. Fish. North Am., 320, 1846 (copied). Giinther, Cat. Fish. Brit. 
Mus., ii, 299, 1860 (San Domingo, Jamaica, Bahia). Giinther, Fishes Central 
America, 387, 1869 (Atlantic coast Central America). Cope, Ichthyol. Lesser 
Antilles, 471, i870 (St. Martin). 

Bairdiella ronchus Poey, Synopsis, 324, 1868 (Cuba). Poey, Enumeratio, 48, 1875 
(Cuba). Poey, Fauna Puerto-Riquefa, 326, 1881 (Porto Rico). 

Sciena ronchus Jordan, Proc. U. 8. Nat. Mus., 1886, 44 (Havana). 

Habitat.—Atlantic coasts of tropical America. 

This species seems to be generally common in the West Indies and 
along the coast of Brazil. 

The numerous specimens before us are from Havana. The species is 
called Corvina in the Havana markets, where it is a food-fish of some 
importance. 

Many specimens from Rio Janeiro and from Havana are in the mu- 
seum at Cambridge. There is considerable individual variation, but 
there seems to be no specific difference between Cuban and Brazilian 
examples. 

A number of specimens in poor condition are also in the museum, 
supposed to have been obtained by Captain Perry at Vera Cruz. These 
have the snout longer, the eye smaller, and the fins higher than usual 
in ronchus, and they may represent a different species. In these the 
snout is 4 in head, the eye 44, the longest dorsal spines 13, the second 
anal spine 12. D. X-I, 24. 


45. BAIRDIBLLA ARMATA. 


Bairdiella armata Gill, Proc. Acad. Nat. Sci. Phila., 1863, 164 (west coast Central 
America). Bean & Dresel, Proc. U. 8. Nat. Mus., 1884, 156 (Jamaica). 
Corvina armata Giinther, Fishes Central America, 387 and 428, 1869 (Pacific coast of 
Central America). 
Sciena armata Jordan & Gilbert, Bull. U. S. Fish Com., 1881, 316(Panama). Gilbert, 
Bull. U. S, Fish Com., 1882, 112 (Punta Arenas). Jordan & Gilbert, Proc. U. 
S. Nat. Mus., 1882, 276 (Panama). 
Corvina acutirostris Steindachner, Ichthyol. Beitr., iii, 28,1875, plate 4 (Panama). 
Corvina (Homoprion) acutirostris Steindachner, Zur Fisch-Fauna des Magdalenen- 
Stromes, 9, 1878 (Caiman on Rio Magdalena). 
Habitat.—Both coasts of tropical America. 
This species is not uncommon on the Pacific coast about Panama, 


and it is equally abundant on the Atlantic coast, where it seems to as- 
cend the rivers. 
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There is no doubt of the identity of Corvina acutirostris with Batrd- 
tella armata, the type of the latter having been examined by Dr. Gil- 
bert. 

Bairdiella armata is close to B. ronchus, and the character of the den- 
tition of the lower jaw, which we have used to divide Bairdiella into 
minor groups, becomes here of slight importance. 

We have examined specimens of this species from Panama, Rio Mag- 
dalena, San Matheo, Camaru, Cannarivieras, Curaga, Bahia, Pernam- 
buco, Maranhao, and Itabapuana. The specimen from the latter lo- 
cality (10837, M. C. Z.) is nearly a foot long, and has the spines a little 
shorter and stouter than in Panama examples. 


46. BAIRDIELLA ALUTA. 


Sciena aluta Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881, 232 (La Union, San Sal- 
vador. 

Habitat.—Pacific coast of Central America. 

This species is known only from the original type collected by Captain 
Nichols at La Union. 

This specimen strongly resembles Bairdiella chrysoleuca, apparently 
differing only in the larger scales, fewer dorsal rays, longer caudal fin, 
and larger eyes. The two characters last mentioned may be due to 
youth, the type of aluéa being smaller than any chrysoleuca examined 
by us. The other characters are possibly results of extreme variation. 
It is, therefore, probable that the two nominal species will prove to be 
identical. 


47. BAIRDIELLA CHRYSOLEUCA. 


Corvina chrysoleuca Giinther, Fish. Central America, 387 and 427, plate 67, fig. 1, 1869 
(Panama). 

Sciena chrysoleuca Jordan & Gilbert, Bull. U.S. Fish. Com., 1881, 316 (Panama). 

? Sciena aluta Jordan & Gilbert, Proc. U.S. Nat. Mus., 1881, 232 (La Union). 

Habitat.—Pacific coast of tropical America. 

A few specimens of this species were obtained at Panama by Profes- 
sor Gilbert. Two others are in the museum at Cambridge (No. 10826, 
from Panama). The species is quite variable, especially in the arma- 
ture of its preopercle. 

This species, although technically a Bairdiella, shows numerous aflini- 
ties with Sciena sciera and other species of Ophioscion. It marks the 
transition from one group of Scizenoids to the other, from those related 
to Larimus to those allied to Sciena, Pogonias, and Eques. 


Genus XI.—STELLIFERUS. 


Les Stelliféres Cuvier, Régne Animal, ed. i, 1817, 283 (stellifer). 
Stelliferus Stark, ‘‘ Elements Nat. Hist., i, 459, 1828” (stellifer) (fide Gill). 
Homoprion Holbrook, Ichth. 8. Carol., Ist ed., 1856, 168 (lanceolata). 


TYPE: Bodianus stellifer Bloch. 
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This group is composed of small species, all American, allied to 
Bairdiella and Ophioscion, but distinguished by the remarkably spongy 
and cavernous structure of the bones of the skull. The septa are re- 
duced to the thinness of the walls of honeycomb. The skull is also 
very broad and much depressed between the eyes. 

The generic name Homoprion was based on a species each of Stelliferus 
and Bairdiella. It was restricted by Gill to the former group, and 
should therefore be regarded asa synonym of Stelliferus. We have not 
examined the paper of Stark, but we understand that Stelliferus is a 
latinization of Cuvier’s “Les Stelliféres,” based on Bodianus stellifer. 


ANALYSIS OF SPECIES OF STELLIFERUS. 


a. Preopercle with two spines only, the upper directed backward, the lower more or 
less downward. 

b. Jaws subequal, the mouth very oblique; teeth of lower jaw unequal, not villi- 
form, those of the inner series enlarged ; mouth very large, oblique, 
the jaws equal, the snout not projecting beyond the premaxillaries, 
which are on the level of the eye; maxillary 2 in head, extending 
beyond eye; interorbital width nearly half head; preopercle with 
two spines only, the upper directed backward, the lower downward ; 
body robust, subrhomboidal ; profile steep, straightish ; snout short, 
prominent, as long as eye, 43 in head; teeth of the upper jaw ante- 
riorly in two separated series, the outer of which is composed of en- 
larged teeth; posteriorly in a broad band of villiform teeth; gill- 
rakers long and slender, scarcely shorter than eye, 21 +- 27; dorsal 
spines low, the first two and last two somewhat thickened, the rest 
slender; highest spine 2 in head; caudal rounded, shorter than 
head, 1} in head; second anal spine robust, 14in head ; ventrals 1} in 
pectorals, which are slightly longer than the head; scales about head, 
on breast, antedorsal region, and several series along the base of the 
dorsals cycloid, the rest ctenoid ; bases of anal] and soft dorsal densely 
scaly ; a seriesof scales on membrane of each spine in the dorsal fin. 
Color dusky above, pale below, with some silvery luster; middle of 
sides conspicuously punctulate ; upper fins all brownish, punctulate 
with darker; ventrals, anal, and pectoral pale, the anal and pectoral 
dusted with dark points; opercle blackish within; head 3? in length ; 
depth 4}. D.XI-I, 24; A. II, 8; scale s7-48-6....... OSCITANS, 48. 

bb. Jaws not equal, the lower jaw included ; mouth less oblique; teeth of lower jaw 
subequal, in a narrow, villiform band. 

c. Mouth large, maxillary 2 in head; lower preopercular spine directed down- 
ward and backward; body moderately deep, the anterior profile 
straightish and steep, a little depressed over the eyes; eye rather 
large, 44 in head; snout 44; interorbital area broad and flattish, its 
width 23 in head; head narrower and less depressed than in S. fiirthi ; 
mouth oblique, the lower jaw included, the premaxillary in front a 
little above lower edge of pupil; maxillary 2 in head, reaching to 
posterior margin of eye; teeth of lower jaw in a narrow band of 
about 3 series, those of the inner series very slightly enlarged ; gill- 
rakers extremely long and slender, about X + 30, the longest slightly 
less than eye; preopercle strongly rounded, the lower spinule di- 
rected backward and downward; scales large; lateral line becom- 
ing straight over the anal spine; caudal pointed; longest dorsal 
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spine 13 in head; second anal spine 24; pectoral 14; head 34 in 
length; depth 3$; D. XI-I, 21; A. II, 9; scales 48 (pores); color 
rather pale, the pectoral with dark points; gill cavity dark with- 
Bile pea Es lo ete uh INNA eee ome ae hee RAST RERTR 4s 


ce. Mouth moderate, the maxillary reaching to behind pupil, 24 in head; lower 


spine of preopercle directed downward and forward; bones of side 
of head little cavernous; interorbital width more than 4 head; 
mouth low, little oblique, the maxillary reaching to behind pu- 
pil, 24 in head ; eye 43 in head; gill-rakers shorter and fewer than 
in S. rasirifer ; snout short, thick, and blunt, protruding beyond the 
premaxillaries which are on the level of the eye; profile steep; body 
rather short and deep, the back elevated ; highest dorsal spine 12 in 
head; second anal spine small, 2} in head, shorter than soft rays ; ven- 
trals 24 in head; pectorals scarcely shorter than head; color dull 
silvery, darker above ; lower fins pale; head 3? in length; depth 23 
to 3; D. XI-I, 23; A. II, 9; scales 6 —46—10......__-.- FURTHI, 50- 


aa. Preopercle with numerous (6 to 20) serre, those near the angle more or less en- 


larged; lower teeth subequal, in a narrow band. 


d. Lowermost spinule of preopercle enlarged, directed downward (as in Baird- 


iella); caudal fin subtruncate ; body deep, robust, moderately com- 
pressed ; nuchal region compressed ; profile steep, depressed over the 
eye, the snout projecting; head broad, flattish, and soft above, but 
less cavernous than in the other species; interorbital space 3 in 
head; a sharp ridge above orbits as in other species; snout very 
blunt, short, and thick, 44 in head; mouth oblique, the lower jaw in- 
cluded; maxillary reaching middle of pupil, 24 in head; eye 44 in 
head; gill-rakers long and slender, X + 21, the longest, } eye ; pre- 
opercle with 6 or 7 sharp teeth above, the one at the angle enlarged 
and turued downward; dorsal spines moderate; second anal spine 
short, stoutish, # length of first soft ray, 3 in head; caudal subtrun- 
cate, the upper lobe slightly produced; pectorals rather long, 1,4 in , 
head, reaching beyond tips of ventrals; color soiled silvery, with 
faint darker streaks along the rows of scales; dorsal with dark 
points; other fins pale; head 34; depth 3; D. XIII-I, 22; A. II, 11; 
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dd. Lowermost spinule of preoperecle not directed dewnwards; caudal fin 


pointed. 


e. Mouth large, oblique, the maxillary 2 to 24 in length of head; snout very 


short, little projecting. 


Jf. Preopercle with three or four spines next the angle, divergent, consider- 


able larger than the others. 


g. Pectoral fin long, 14 in head; body deep, compressed; head short, 


deep, more compressed than in related species, the interorbital space 
less depressed, its width 3} in head, the supraocular ridges less promi- 
nent; anterior profile evenly convex; eye rather large, 44 in head ; 
snout very short and blunt, 44; mouth oblique, large, the maxillary 
2 in head, reaching posterior border of eye; the premaxillary on 
the level of lower part of eye; preopercle very convex, forming an 
are of a circle; gill-rakers long and slender, X + 18, the longest # 
eye; dorsal spines slender, rather low, the longest 1? in head ; sec- 
ond anal spine long and rather stout, 13 in head; color dull silvery, 
the fins not very dark; head 34 in length; depth 3¢; D. XI-I, 19; 
AS (UT, (Bi pOaea Biers sas be ed a STELLIFER, 52. 


gg. Pectoral fin short, about 13 in head; interorbital space 3 in head ; 


second anal spine 24; body rather slender; snout as long as eye, 44 
® 
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in head; mouth moderate, oblique, the maxillary not quite half length 
of head, extending just past pupil; premaxillary in front on level of 
lower margin of pupil: teeth above in broad bands, the outer row 
enlarged; gill-rakers 13 + 22, about ? length of eye; scales on head 
cycloid; dorsal spines slender, the first two somewhat stronger, the 
highest about 2 in head; caudallong, lanceolate, 14 in head; second 
anal spine little shorter than the highest dorsal spine; first ventral 
ray filiform; pectoral about as long as ventral, 1% in head; color 
grayish olive above, silvery below; fins all nearly uniform dusky ; 
the ventrals margined with white; many black dots along the 
sides; base of anal fin and inner lining of opercle dusky ; head 34 
in length; depth 34; D. XI-I, 20 to 23; A. II,7 or 8; scales 5 — 47 
tOMD0——IBe nee eteeciee sreeemiem sea seeks es aedinccyae =e LANCEOLATUS, 53. 
ff. Preopercle with numerous short, straight spinules, which decrease in size 
regularly from angle upwards; eye small; mouth terminal, moder- 
ate, the maxillary extending past the pupil, its length 23 in head; 
premaxillaries anteriorly opposite lower margin of orbit, the snout 
scarcely projecting beyond them; head extremely spongy and cav- 
ernous ; interorbital width less than $ head; profile straight; snout 
short, blunt, 5 in head, equal to diameter of eye ; upper jaw witha 
band of villiform teeth, the outer series enlarged ; margin of preo- 
percle rounded, its spines all small; gill-rakers } length of eye, 11 +18 
in number ; first two dorsal spines stout, the highest 2 in head ; second 
anal spine 2 in head; pectorals as long as ventrals, 1} in head ; scales 
on cheeks mostly ctenoid, on top of head cycloid ; color dark brownish 
above, everywhere soiled with dark points; a dark temporal blotch ; 
lower jaw black within, behind the front teeth; lower fins dusky ; 
head 34 in length; depth 34; D. XII-I, 23; A. II, 7 or 8; scales 5— 
NESS (Oe ey ieee oe Aen ACRE RE iRere es SemRL ERICYMBA, 54. 
ce. Mouth smali, inferior, nearly horizontal; the maxillary 3 to 3} in head ; 
the snout thick, blunt, and protuberant, the premaxillaries entirely 
below the level of the eye ; lower jaw cavernous. 

h. Eye large, 3} in head; lower teeth on preopercle enlarged; preorbital 
moderate; its width about half diameter of eye; body moderately 
elongate ; anterior profile straight and rather steep; interorbital area 
flattish, very spongy, narrower than in S. microps ; its width 33 in 
head ; snout thick, blunt, protruding, 4; in head; eye very large; 
mouth small, inferior, horizontal, the maxillary extending to posterior 
border of pupil, 3} in head; teeth asin related species, in moderate 
bands, those above slightly enlarged; preopercle rounded, sharply 
serrate, the serre largest near the angle, some 12 of them present ; 
gill-rakers rather long, very slender, about X + 18; dorsal spines 
slender, the longest 12 in head; soft dorsal less scaly than in other 
species, lower than in S. microps, the longest ray 24 in head; second 
anal spine 2 in head; pectoral 14; color soiled grayish above, with 
faint dark streaks along the rows of scales ; silvery below; fins some- 
what punctulate; head 33; depth 33; D. XI-I, 20; A. III, 7; scales 


hh. Eye small, 5 to 6 in head; teeth on preopercle subequal; preorbi- 
tal thick and swollen, much broader than eye; body moderately 
elongate; suout thick, blunt, convex, and protuberant ; head above 
less cavernous than usual in the genus, more so below; preopercle 
(as usual in this genus) forming the are of a circle; mouth rather 
small, the maxillary 3 in head; snout 4; gill-rakers about X + 16, 
shorter than in S. rastrifer, about 4 diameter of eye; no pores or 
2 
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slits at end of snout; interorbital space 23 in head; dorsal spines 
low, the longest 12 in head; soft dorsal high, the longest ray 2} in 
head; second anal spine rather large, 13 in head; pectoral1lj. Color 
pale, nearly plain; faint oblique streaks along the rows of scales, 
those below lateral line running obliquely upward and backward ; 
scales of sides with many brown dots. Head 3}; depth3}. D. X-I, 
1G svANT NS Sx Scales! Sie). 22 sc dite sie cns sets lee edee ae Microps, 56. 


48. STELLIFERUS OSCITANS. 


Sciena oscitans Jordan & Gilbert, Bull. U. S. Fish. Com., 1881, 312 (Bay of Panama); 
1882, 111 (Panama); Proc. U.S. Nat. Mus., 1882, 376 (Panama). 

Habitat.—Pacific coast of tropical America; Panama. 

This species is not uncommon about Panama; numerous specimens 
from that locality are in the museum at Cambridge. In the dentition 
and form of its mouth it differs from the other species, approaching 
the genus Bairdiella. 


49. STELLIFERUS RASTRIFER. 


Stelliferus rastrifer Jordan, sp. noy. 

Habitat.—Coast of Brazil. 

This species seems to be generally common on the coast of Brazil. 
Specimens are inthe museum at Cambridge from Rio Janeiro, Santos, 
Maranhao, Bahia, Cachiura, and Abrolhos Islands. The specimen 
specially described (10815, M. C. Z.) is 54 inches in length and was ob- 
tained at Santos. 

The species is allied to Stelliferus fiirthi, from which it is distin- 
guished, among other things, by the long and numerous gill-rakers 
(hence the name—rastrum, a rake). 


50. STELLIFERUS FURTHI. 


Corvina (Homoprion) fiirtit Steindachner, Ichthyol. Beitr., iii, 26, fig. 3, 1875 (Pan- 
ama). 
Sciena fiirthi Jordan & Gilbert, Bull. U.S. Fish Com., 1881, 315 (Panama). 

Habitat.—Pacifie coast of tropical America; Panama. 

One specimen of this species was taken by Professor Gilbert at Pan- 
ama. Several others from the same locality are in the museum at Cam- 
bridge. 

51. STELLIFERUS MINOR. 


Corvina minor Tschudi, Fauna Peruana, Ichthyol., 8, 1844 (Pera). 
Sciena minor Giinther, Cat. Fish. Brit. Mus., ii, 295, 1860 (copied). 
Corvina (Homoprion) agassizi Steindachner, Ichthyol. Beitriige, ii, 26, 1875 (Caldera, 
Callao, Payta). 
Habitat.—Pacifie coast of South America. 
The specimens of this species in the museum at Cambridge are from 
Callao, in Peru. There seems to be no doubt of the identity of Corvina 
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agassizi with the Oorvina minor of Tschudi. The name minor was given — 
to indicate the small size of the species as compared with Corvina deli- 
ciosa. The name seems a little unfortunate, as this species reaches a 
larger size than any other in the genus Stelliferus. It bears a consider- 
able resemblance to the species of Bairdiella, but its nearest affinities 
are with Stelliferus stellifer. 


A 52. STHLLIFERUS STELLIFER. 


Bodianus stellifer Bloch, Ichthyologia, plate 231, 1790 (‘‘ Cape of Good Hope”). Bloch 
& Schneider, Syst. Ichth., 331, 1801 (copied). 


hs Sciena (Stelliferus) stellifera Jordan, Proc. U. S. Nat. Mus., 1886, 540 (notes on type 


of trispinosa). 
Corvina trispinosa, Cuv. & Val., Hist. Nat. Poiss., v, 109 (Brazil; Cayenne). Stein- 
dachner, Scizenoiden Brasiliens, 14, 1863 (Para). 


Habitat.—Coasts of Guiana and Brazil. Our description of this spe- 


NR Peies i is taken from specimens in the museum at Cambridge, frou Bahia, 


a 


. 


=z, We have also examined the original type of Corvina trispinosa in the 


~ <P ymuseum at Paris. It is doubtless true th at Bloch’s type of Bodianus 


‘stellifer came from Surinam rather than from Africa. His figure rep- 


wy \) resents some species of Stelliferus, and Cuvier and Giinther are probably 
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(fight in identifying this figure with Corvina trispinosa. Still this iden- 


/ .\ tification is not free from doubt, and it may be better to call the species 
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Stelliferus trispinosus. 


53. STELLIFERUS LANCEOLATUS. 


Homoprion lanceslatus Holbrook, Ichthyol. 8. Carolina, ed. 1, 168, plate 23, 1856 
(Port Royal Sound). Girard, U. 8. and Mex. Bound. Survey, 11, 1859 (Saint 
Joseph’s Island, Texas). 

Sciena lanceolata Giinther, Cat. Fish. Brit. Mus., ii, 289, 1860 (copied). Jordan & Gil- 
bert, Proc. U. 8. Nat. Mus., 1882, 605 (Charleston). Jordan & Gilbert, Syn. 
Fish. North Am., 931, 1883. 

Stelliferus lanceolatus Goode, Proc. U. 8. Nat. Mus., 1881, 113 (Saint John’s River, 
Florida). Bean, Internat. Fishery Exhib. Berlin, 55, 1883 (Matanzas River 
Inlet, Florida). 

Sciena stellifera Jordan & Gilbert, Syn. Fish. North America, 569, 1883 (Pensacola). 

Habitat.—South Atlantic and Gulf Coast of the United States, 

Charleston to Texas. 

This small fish is rather rare on our coast, the specimens seen by us 
being few and all from rather deep water; the one here described was 
obtained at Charleston by Dr. Gilbert. 


54. STELLIFERUS ERICYMBA. 


Sciena ericymba Jordan & Gilbert, Bull. U. 8S. Fish. Com., 1881, 311 (Bay of Pan- 
ama). 
Habitat.—Pacifie coast of tropical America; Panama. 
This small species is rather common about Panama. The cavernous 
character of the head is more marked in this species than in any other. 
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55. STELLIFERUS NASO. 


Stelliferus naso Jordan, MSS. 
Habitat.—Coast of Brazil. 

This species is represented in the museum at Cambridge by many 
young specimens from Cachiura, the longest about 4 inches in length. 
The label of the bottle, in Dr. Steindachner’s handwriting, indicates 
that he has regarded it as a species distinct from S. microps, although 
he has published no description of the species. 


56. STELLIFERUS MICROPS. 


Corvina stellifera Giinther, Cat. Fish. Brit. Mus., ii, 299, 1850 (West Indies). (Not 
Bodianus stellifer Bloch. ) 
Corvina microps Steindachner, Ichthyol. Not., i, 6, plate ii, fig. 41, 1864 (Guiana). 


Habitat.—Coast of Brazil and Guiana. 
The specimens of this species (4581, M. C. Z.) examined by us, were 
collected at Paraby Dr.Steindachner. The largest is 34 inchesin length. 


Genus XII.—SCLANA. 


Scizena part Artedi, Genera Piscinum, 1738. (Includes wmbra and cirrosa.) 

Scizena Linnzeus, Systema Nature, ed. x, 289, 1758 (wmbra; cirrosa). 

Johnius Bloch, Ichthyologia, x, 107, 1793 (carutta, &e., later restricted by Gill to 
Johnius carutta). 

Scieena Cuvier, Régne Animal, ed. i, 297, 1817 (restricted to Sciena umbra, a Linnean 
species, and to Sciwna aquila, a non-Linnxan one) (not of Reégne Animal, ed. 
ii, which is Pseudoseiwna). 

Bola Francis Hamilton, Fishes of the Ganges, 1822 (coitor chaptis, &c.). 

Sciezena Cuvier, Regne Animal, ed. ii, 1829 (‘‘ambra” = aquila; and of all subsequent 
authors except Bleeker; not of Linneus, nor of Artedi, to both of whom 
Sciena aquila was unknown; not of the first edition of the Régne Animal), 

Corvina Cuvier, Régne Animal, ed. ii, 1829 (nigra = umbra). 

Cheilotrema Tschudi, Fauna Peruana, Fische, 1845, 13 (fusciatum). 

Rhinoscion Gill, Proc. Ac. Nat. Sci. Phila., 1861, 85 (saturnus). 

Pseudoscizna Bleeker, Nederland. Tydsskr. f. Dierkunde, i, 1863 (aquila). 

Scizenops Gill, Proc. Ac. Nat. Sci. Phila., 1863, 30 (ocellata). 

Ophioscion Gill, Proc. Ac. Nat. Sci. Phila., 1863, 164 (typicus). 

Callaus Jordan, subgenus novum (deiciosus). 

TYPE: Sciena umbra Linneus. 

We are compelled to place in a single genus the great bulk of those 
Scieenide which have short gill-rakers, inferior mouth, and no barbels 
on the lower jaw. In spite of the marked differences between the ex- 
tremes of the series, the intergradation in characters is so perfect that 
we are unable to draw any sharp distinctive lines among them. This 
is especially true when the Asiatic species, forming the groups called 
Bola and Johnius, are taken into account. It is also true that one of 
the species of Bairdiella (chrysoleuca) is very close to some of the mem- 
bers of the present group. In this case, however, there is really one 
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difference—the length of the gill-rakers, which, though small, is con-— 


stant, and holds good in all the known species. 

With a view to the discovery of a basis for generic subdivision, we 
have especially compared the following species: Scicena (Scicenops) ocel- 
lata, Sciwna (Pseudoscicna) aquila, Sciena (Bola) diacantha, and Scvena 
(Callaus) deliciosa. If these species could be satisfactorily arranged in 
different genera, it would be comparatively easy to find characters on 
which to detach the rather more aberrant types of Sciwna (umbra), 
Cheilotrema (saturna and fasciata), Ovhioscion, and Johnius. 

The four species first mentioned agree in the position of the anal fin. 
Its second spine is very weak in aquila and adnate to the first ray. It 
is somewhat so in the others and it is not large in any. In Johknius 
(dussumieri) it is also small, but in Sciena, Cheilotrema, and Ophioscion 
it is considerably enlarged. 

The scales are smallest in aquila, largest in ocellata, but the difference 
is not sharp enough to warrant géneric division. In all four of the 
species first mentioned the preorbital is flat and rather broad, broadest 
in deliciosa (7 in head) and narrowest in aquila—l03. In the other 
‘forms it is generally still broader and more gibbous. 

The slits and pores about the snout are distinct in ocellata and deli- 
ciosa, little marked in diacantha and nearly or quite obsolete in aquila. 
In Johnius, Sciana, Cheilotrema, and Ophioscion these are more or less 
distinct. 

In all the four species the mouth is of moderate size, slightly oblique, 
with the lower jaw included, the maxillary reaching to opposite the poste- 
rior border of the eye. The mouth islargest in oceilata,smallest in aquiia. 
In all the others (Ophioscion, &c.) the mouth is still smaller. The upper 
teeth are nearly alike in all of these; of the four mentioned they are 
largest in diacantha, smallest in deliciosa. _ In some East Indian species 
(referable to Bola?) these teeth are still larger, some of them almost 
canine-like. 

The lower teeth are rather large, and chiefly uniserial in diacantha 
and other species of Bola ; in two or three rows, the inner enlarged in 
deliciosa and aquila ; ina broad band, some of the inner enlarged in ocel- 
lata. In Johnius, Cheilotrema, Sciena, and most of the species of Ophio- 
scion, the lower teeth are in a broad band and equal. 

The preopercle is sharply serrate in youth, becoming entire with age 
in ocellata. In aquila it is vaguely crenulate in youth, becoming finally 
entire. In diacantha itremains more or less crenulate. In deliciosa the 
preopercle is edged by fine flexible serra. In Ophioscion the preopercle 
is always sharply serrate. In Sciwna, Cheilotrema, and Johnius it is al- 
ways entire or at least without bony serratures. 

Among the four species first mentioned, the gill-rakers are smallest 
in diacantha (X + 7), when they are short and thick, the longest not 
half the pupil. They are longest in delictosa ; when they are slender 
(X + 12) as long as pupil. In aquila and ocellata they are X + 8 or 9, 
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rather slender and short, about 3 length of pupil. In most of the species 
of the other groups (Ophioscion, &c.) they are very few, sbort and 
thickish, usually not more than half the length of the pupil. The form 
of the body offers nothing which can be used for generic distinction, as 
the intergradations are very perfect. The same can be said of the 
form and the squamation of the fins. 

We may, however, recognize for convenience’ sake a number of sub- 
genera, all but one (Bola) of them being represented by species occurring 
within our limits. 

We think that there is no doubt that the generic name, Scicwna, should 
go with Sctena umbra (the type of Corvina Cuvier), if the laws of nomen. 
clature followed by us be admitted. 

There are three members of the present family found in European 
waters. Two of these, cirrosa and umbra, were known to Linneus and 
to Artedi, and on these the genus was primarily based. The third, aquila, 
was unknown to these authors, and could not therefore with any sort of 
propriety be taken as the type of a Linnean genus. The group was first 
knowingly subdivided by Cuvier in 1817. First separating cirrosa as. 
the type of the genus Umbrina, he retains in Scicna proper (‘les Scié- 
nes proprement dites”) two species (‘ Sciena umbra L.” and “Scicena 
aquila nobis”). This is a perfectly proper arrangement, and of this 
genus, Scicna, as thus restricted by Cuvier, Sciana wmbra must be re- 
garded as the type. 

Later, in 1829, this Sciena wumbra was made the type of the new genus 
Corvina, as Corvina nigra Cuvier, while the non-Linnean species “ aquila” 
was left as the type of Sciwna. This arrangement has been followed by 
nearly all recent writers, but it is manifestly inadmissible, except to 
authors to whom, as to Cuvier, all laws of nomenclature are subordinate 
to personal caprice or convenience. 

Recently Dr. Bleeker has proposed to take, as the type of Sciena, 
the Umbrina cirrosa, because this is the species mentioned first by Ar- 
tedi. In the rules now generally followed, this matter of being placed 
first in the genus is not regarded as an element of any importance. 
The restriction proposed by Bleeker must therefore give way to the 
earlier one of Cuvier, and the name Scicna must be regarded as syn- 
onymous with Corvina. There is the less to be regretted from the fact 
that Corvina has usually been regarded as a generic name for all Scize- 
noids with conspicuous anal spines, and members of a dozen different 
genera have been from time to time referred to it. 


ANALYSIS OF SPECIES OF SCLANA. 


a. Preopercle, with its bony margin armed with strong persistent spines, which do 
not disappear with age ; (caudal fin not lunate ; soft 
dorsal and anal scaly; species of small size). (Ophi- 
osciow Gill.) 

b. Caudal fin convex or lanceolate, the middle rays longest, often nearly as long as 
head ; soft dorsal with 16 to 23 rays; head low, the 
snout somewhat projecting. ‘ 
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ce. Anterior protile of head nearly straight ; maxillary about 3 in head. 
d. [Maxillary not extending to front of eye; depth of body 4; in total (with 


caudal); head 42; eye 4 in head; snout 3; preopercle 
with larger teeth at the angle; mouth longer than 
broad ; mouth inferior, the snout extending beyond 
the premaxillary ; teeth all alike and minute; max- 
illary extending to below posterior nasal opening; 
profile ascending uniformly to first dorsal, convex at 
the snout and nape ; highest dorsal spine 12 in head; 
highest dorsal rays not half head; second anal spine 
robust, scarcely half as long as head; first anal ray 
13 in head; caudal rhomboidal ;°; in head; soft dor- 
sal scaly for half its height ; pectoral equals ventral, 

4 in head; membranes of fins with numerous dark 
points; D. X-I,16; A. II,7; scales 11-52-16.] (Stein- 
GCN EF.) <3. = 00 c2 se nwne oe = oe an oo ote 


dd. Maxillary extending to opposite posterior edge of pupil; its length 3} in 


ce. Anterior profile more or 


head ; body compressed, moderately deep, the head 
low, subconic, acutish but blunted at tip; snout 
projecting, the usual slits and pores well developed; 
its length 44in head; eye small, 43 in head; mouth 
small, inferior, horizontal; teeth in lower jaw equal, 
in the upper nearly so, the outer row a little en- 
larged; preopercle with a vertical limb and rounded 
angle, the latter with about 8 rather strong teeth 
onit; interorbital space 34 in head ; preorbital wide, 
about as broad as eye; gill-rakers very short, 
thicker than high; scales regularly arranged, those 
below lateral line in horizontal series ; lateral line 
becoming straight before anal; dorsal spines rather 
stout, the longest 1% in head; second anal spine 
shortish and very stout,2 in head; longest soft ray 
of dorsal 3in head; caudal rounded, shorter than 
head; pectoral 14in head. Color, soiled brassy; a faint 
small dark spot on each scale of back and sides, these 
forming dusky streaks along the rows of scales; fins 
all dark with dark points. Head 33 in length; 
depth 34; D. X-I, 22 to XI-I, 23; A. II, 7; scales 51. 

ADUSTA, 58. 
less concave, especially in old examples, the head 
being very low and slende>; caudal fin lanceolate, 
almost as long as head; snout short and bluntish, 
projecting a little beyond the premaxillaries, about 
as long as eye; eye 332 in head; mouth small, 
low, maxillary not extending to below middle of. 
eye, 24 in head; teeth in both jaws in moderate 
bands, the outer series of the upper jaw enlarged ;. 
highest dorsal spine 14 in head; anal spine very 
thick, strong; as long as the rays, 1} in head ; pec- 
torals about as long as ventrals; first ventral ray 
filiform. Color, grayish; anal and ventral fins largely 
black. Head 3% in length; depth 3}; D. X-I, 22; 
A. II. 7; scales 5—50—7.-.---. ---------. TyPica, 59. 


ee 
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db. Caudal fin irregularly double truncate or f-shaped, much shorter than the 
. head ; soft dorsal with 24 or 25 rays. 
e. Teeth in the lower jaw equal, in a broad villiform band. 
f. Snout much projecting beyond the premaxillaries; head low, slender, 
4 blunt, somewhat spongy; body rather deep, com- 
pressed; the back considerably elevated; profile 
steep, concave over the head; snout shorter than 
the eye, which is 44 in head; mouth small, maxil- 
lary reaching to below middle of eye, 3 in head; 
outer series of teeth in the upper jaw slightly en- 
larged ; highest dorsal spine slightly more than half 
length of head; anal spine moderate, shorter than 
the rays, 24 in head; first ventral ray filamentous 
pectorals much longer than the ventrals, scarcely 
shorter than the head. Color, dull brown above, 
lighter below; upper fins brown; spinous dorsal 
dusky at tip; anal black; ventrals and pectorals 
dusky. Head 3} in length; depth 3; D. XI-I, 25; A. 
Pi SisiSGales S-ol 8 coe c soee owes isms IMICEPS, 60. 
ff. Snout scarcely projecting beyond the premaxillaries; head not very 
slender; body robust; profile steep; snout rather 
acute, somewhat longer than eye, which is abont 54 
in head; mouth moderate; maxillary 3 in head, 
reaching beyond middle of orbit; teeth in broad 
villiform bands, the outer series in upper jaw larger; 
highest dorsal spines, 2 in head; caudal irregularly 
double truncate, the median rays longest, 12 in 
head; the upper angle not produced; second anal 
spine stout, scarcely shorter than the rays, 2 in 
head; pectorals as long as the ventrals, 11 in head. 
Color, steel gray above, dull silvery below, every- 
where densely covered with brown points, these 
becoming more numerous and larger below; nar- 
row, very distinct dark lines following the series 
of scales, those below the lateral line horizontal, 
those above extending obliquely upward and back- 
ward; fins plain; edge of the spinous dorsal and 
the whole of the anals and ventrals blackish. Head’ 
33 in length; depth 34; D. X-I, 24; A. II,7; scales 
(GE SLUNG) Ak ESO Eee ce ery agen a eT SCIERA, 61. 
ee. Teeth in lower jaw unequal, a series of larger ones being present besides 
those of the villiform band; upper lobe of caudal 
produced, acute, the lower lobe rounded ; form of 8S. 
sciera; [head somewhat compressed, the snout ob- 
tuse, a little longer than eye, which is about 5 in 
head ; premaxillaries below level of eye, the snout 
projecting beyond them; margin of preopercle with 
wide-set spinous teeth; preorbital nearly as wide 
as eye; maxillary reaching beyond middle of eye 
3 in head; third dorsal spine 1} in head; second 
anal spine very strong, 2 in head. Color, dusky sil- 
very, with distinct purplish brown streaks along 
the series of scales; fins, brown. Head 3}in length; 
depth 3; D. X-I, 25; A. II, 8; scales 6- ?-15. | (Gin- 
UGE AD SSeS ey ea VERMICULARIS, 62. 
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aa. Preopercle, with its bony margin sharply serrate in young examples, becoming en- 
tire with age: body rather elongate, not much com- 
pressed. (Sciwnops Gill.) 

i. Caudal fin slightly concave, about half as long as head; a large black 
ocellus at its base above. Body elongate, rather ro- 
bust, back somewhat arched; profile rather steep, 
somewhat convex; head long, rather low; eye 
small, 7 in head; snout bluntish, rather long, 4 in 
head ; mouth large, nearly horizontal; maxillary not 
quite reaching posterior border of orbit, 24 in head; 
teeth in both jaws in villiform bands, the outer 
series of the upper jaw much enlarged; lower teeth 
subequal; gill-rakers 5 -- 7, shorter than the diam- 
eter of the pupil; longest dorsal spine 24 in head ; 
second anal spine 12 in the longest ray, 32 in head ; 
pectorals as long as ventrals, 2 in head; scales of 
the breast imbedded, cycloid ; soft dorsal scaleless ; 
color grayish-silvery, iridescent ; each scale with a 
center of dark points, these forming rather obscure, 
irregular, undulating brown stripes along the rows 
of scales; a jet black ocellated spot about as large 
as eye at base of caudal above; this sometimes du- 
plicated; the body occasionally covered with ocelli. 
Head 34 in length; depth 34. D. X-I, 24; A.11,8. 
Scales 4-50 27 as aoe) mers cine sees aieerer OCELLATA, 63. 

aaa. Preopercle, with its bony margin entire or irregularly crenulate or ciliate, never 
distinctly serrate. 
j. Second anal spine small and slender, 3f to 4} in head; mouth small, 
the back not greatly elevated. 
k. Body more or less elongate, little compressed, formed as in Ophi- 
oscion ; teeth of lower jaw equal (Johnius Bloch). 

1. [Caudal rhombic, its length } that of head ; no black ocellus at 
its base. Body rather elongated, the form much as 
in Sciena (Ophioscion) typica, but the head less de- 
pressed; profile, depressed above eye; eye 4 in head, 
as long as the snout, which is rather long, bluntish 
at tip; preorbital, } length of eye; mouth moderate, 
horizontal; maxillary extending to below middle of 
eye, 24 in head ; teeth in many series ; outer series of 
the upper jaw somewhat longer, those of the lower 
jaw all subequal; preopercle entire (in the fgure) ; 
scales of thecheek cycloid; those of the operecle and 
body ctenoid; 46 series of scales above the lateral 
line; 40 below it ; spinous dorsal little longer than 
high, the spines slender, scarcely flexible, the third 
longest, 2 in head; soft dorsal densely scaly, the 
longest ray 2% in head; second anal spine small, lit- , 
tle longer than the eye, 34 in head; pectorals 13 in* 
head. Color, greenish or bluish gray above, silvery 
below; fins yellowish. Head 3} to 34; depth 3} to 
32; D. X-I, 28 or 29; A. II, 7; lateral line, 45.] 
(Bleeher.) .- 2 s-s+.ccte'-0- +--+ eee HETEROLBPIS ION 

kk. Body rather elongate, considerably compressed ; teeth in lower 
jaw unequal, those of the inner series more or less 
enlarged; mouth rather large; preopercle with flex- 
ible serra. 
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m. Slits and pores of snout anteriorly obsolete, or nearly so 


(Pseudosciena Bleeker). 


n. Caudal peduncle long, the caudal fin subtruncate; profile 


rather steep, the snout pointed, 4 in head; eye 
small, 5 to 6; preorbital narrow, about 24 in eye; 
mouth rather large, little oblique, the maxillary 
reaching beyond pupil, 24 in head; teeth above ina 
narrow band, the outer enlarged; teeth in lower 
jaw in few series, some of those in the inner consid- 
erably larger ; lower jaw included ; snout 33 in head; 
preopercle serrulate, the teeth all membranaceous, 
becoming obsolete with age ; gill-rakers 4 + 8, short 
and slender; scales small, those below lateral line 
in oblique series,as well as those above; dorsal 
spines weak, the longest 2? in head ; pectoral short, 
13 in head; second anal spine very small, 43 in head, 
about half as long as soft rays, the insertion well 
forward; caudal subtruncate; soft dorsal scaleless. 
Color grayish, darker above; a gray blotch on oper- 
cle; fins reddish. Head 4 in length; depth 44; D. 
X-I, 26 to 29; A. II, 7. Scales 8-52 to 55-18. 
AQUILA, 65. 


mm, Slits and pores on snout anteriorly well developed (Cal- 


laus Jordan). 


o. Head and body compressed, the back arched, the outline 


oblong-elliptical ; profile straightish, rather steep; 
head bluntish, the snout 44 in head; eye rather 
large, 54 in head, as wide as the broad preorbital ; 
maxillary extending to middle of pupil, 34 in head; 
mouth rather large, a little oblique, the lower jaw 
slightly included ; preopercle finely and evenly ser- 
rate, the serre flexible and not bony; gill-rakers 
slender and very short, scarcely as long as pupil, X+- 
12in number; teeth in moderate bands, some of the 
outer moderately enlarged above, some of the inner 
ones below, these smaller than those of the upper 
jaw; soft dorsal and anal scaled at base only ; dorsal 
spines moderate; second anal spine small, 4! in 
head ; caudal lunate, its upper lobe the longer ; pec- 
toral long, 1} in head; color bluish above with faint 
dark horizontal streaks, following the rows of scales; 
axil dark; fins pale; head 3 in length; depth 3,4, ; 
D. X-I, 23; A. 11,9. Scales 50.--.- DELICIOSA, 66. 


jj. Second anal spine long and stout, its length 2 to 3in head; back 


elevated; mouth small, inferior; snout with con- 
spicuous slits and pores. 


p. Vertical fins high ; membranes of dorsal and anal scale- 


less; caudal fin subtruncate, its middle rays the long- 
est (Sciena). 


q. Dorsal spines slender and weak, the 4th to 6th sub- 


S. Mis. 90-26 


equal, 1} in length of head; ventrals long and lan- 
ceolate, the outer rays reaching almost to vent, 
scarcely shorter than head; body rather short and 
deep, the back elevated, profile steep, depressed above 
the eye; ventral outline slightly arched; snout blunt, 
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searcely longer than eye, 4? in head; eye 53 in head ; 
preorbital broad, nearly as wide as eye ; mouth rather 
small, inferior, maxillary reaching middle of eye, 22 

in head; teeth in both jaws in broad, villiform 
bands, the outer series above somewhat enlarged ; 
pharyngeal teeth all more or less conical, the inner 
series somewhat rounded and molar-like; gill-rakers 
short, flattened, 5-+ 8; preopercle with an irregular 
entire border; dorsal spines all thin and slender ; 
middle rays of soft dorsal highest 14 in head ; caudal 
subtruncate, the middle rays longest; second anal 
spine stout and long, about 2 in head, reaching 
when depressed beyond the last ray; first and 
second soft rays elongate 12 in head, the rest rapid- 

ly decreasing in length ; pectorals 1}in head; scales 
strongly ctenoid, those about the head cycloid; a 
scaly sheath at base of anal and soft dorsal]. Color 

dark golden, each scale with many blackish dots, 
these forming stripes along the rows of scales; rows 

of scales below lateral ine undulating ; membranes 

ef dorsal spines blackish; anal black, the last two 

rays pale; ventrals black, their first rays with the 
outer border white, caudal edged with dusky below 

and behind. Head 34 in length; depth 3. D. X-I, 
Qo 7, SGAles i S—-OU=—Miec ees seers UMBRA, 67. 

pp. Vertical tins low, the membranes of the dorsal and anal 
closely scaled; caudal fin lunate, the upper lobe the 

longer. (Cheilotrema Tschudi. ) 

. Dorsal rays X-I, 27 or 2£; snout moderately blunt; 
second anal spine 24 in head; dorsal spines grad- 
ually shortened behind the third, which is 24 1n head; 
ventrals short, 14 in head; body oblong, the back 
considerably elevated; profile steep, the nape con- 
vex; snout short and blunt, but less so than in S. 
fasciata, 34 in head; eye, 5; preorbital broad, nearly 
as wide as eye; teeth as in Sciena umbra, the bands 
broader; pharyngeal teeth all conic, the inner series 
enlarged; gill-rakers short, thick, 6 +9; middle rays 
of soft dorsal longest, 23 in head; second anal spine 
long and stout, 24 in head, not reaching nearly to 
tip of last ray ; first anal rays scarcely elongate, about 
2in head; pectorals broad, 14 in head; all scales of 
of head strongly ctenoid; a scaly sheath at base of 
anal and soft dorsal. Color blackish, with coppery 
luster, each scale with a cluster of dark points, an 
obscure, broad, pale cross-band extending downward 
from front of soft dorsal to tips of ventrals; fins 
rather dark, belly silvery, dusted with dark specks ; 
suborbital region coppery, with round, dark dots; 
membrane about angle of opercle jet black; tips of 
ventral and anal black; young (‘' Corvina jacobi”) 
with three broad longitudinal dark bands. Head 37 
in length; depth 27. D. X-I, 27; A. II, 7. Scales, 
10-5510) 60-17 cc ccics cseesclacscsis See SATURNA, 68. 


a 
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rr. Dorsal rays XI-I, 23; snout extremely short and 
blunt ; second anal spine 2¢in head. Body deep, the 
back elevated ; anterior profile very steep and some- 
what convex ; the back a little compressed; snout 
low, thick, blunt, and short, 33 in head, its pores 
and slits conspicuous; mouth inferior, horizontal, 
the maxillary reaching middle of eye, 3 in head; 
teeth in broad bands, the outer above somewhat en- 
larged; preopercle with membranaceous serre ; pre- 
orbital very broad, as broad as eye; gill-rakers very 
short and thick, rough, as long as high, 5 or 6 of thei 
developed; eye 54 in head ; dorsal spines moderate, 
the longest 2} in head; second anal spine stout and 
rather shorter than in related species; longest soft ray 
of dorsal 24in head; pectoral shortish, 1%. Color 
dusky, the young with two or three vague blackish 
cross-bands; fins all dusky. Head 3% in length; 

depth 24. D. XI-I, 23; A. II, 8. Scales 57. 
FASCIATA, 69. 


57. SCIZNA GILLI. 


Corvina gilli Steindachner, Ichthyol. Notizen, vi, 29, 1867 (Rio de la Plata). 
Habitat.—Atlantic coast of South America. 
We know this species from the account given by Dr. Steindachner. 
It is very close to Sciena adusta, and may prove to be the same, but 
the description seems to indicate some differences. 


58. SCIZ4NA ADUSTA. 


Sciena (Corvina) adusta Agassiz, Spix Pisc. Bras., 126, plate 70, 1829 (Montevideo). 
Jenyns, Zool. Beagle, Fishes, 42, 1842 (Maldonado; Montevideo). Giinther, 
Cat. Fish. Brit. Mus., ii, 289, 1860 (South America). 

Habitat.—Coast of Brazil and the West Indies. 

We refer to this species several specimens in the museum at Cam- 
bridge from Pernambuco, Fonteboa, and Jérémie, Hayti. Our descrip- 
tion is drawn chiefly from the largest example (22417, M. C. Z., 7 inches 
long) collected at Pernambuco by Rev. J. C. Fletcher. These speci- 
mens agree almost perfectly with the figure of Scicena adusta, given by 
Agassiz, the only discrepancy being that the second anal spine is a little. 
longer than is shown in the figure. They agree fairly with the descrip- 
tions of Jenyns and Giinther, except in the number of rays in the soft 
dorsal. In Agassiz’s text, as well as by Jenyns and Giinther, 28 soft 
rays are enumerated. We count 22 and 23 in different specimens. But 
in Agassiz’s plate but 19 or 20 are shown, and it has occurred to us that 
the number 28 in the description was a misprint for 18 or for 20, and 
that possibly this number, 28, may have been copied without verification 
by Jenyns and by Giinther. If this is not so Agassiz’s description 
must refer to one species, the one examined by Giinther and Jenyns, 
and his figure to another, the one examined by us. In that case our 
species must receive a new name. But we regard this as highly im- 
probable, and refer all these accounts to the synonymy of Sciwna adusta, 
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59. SCIZANA TYPICA. 


Ophioscion typicus Gill, Proc. Acad. Nat. Sci. Phila., 1863, 165 (west coast Central 
America). 

Corvina ophioscion Giinther, Fish. Central America, 387 and 428, 1866 (Panama). 

Sciena ophioscion Jordan & Gilbert, Bull. U.S. Fish Com., 1881, 315 (Panama). 

Habitat.—Pacific coast of tropical America; Panama. 

This species is not uncommon about Panama. In its slender head 
and lanceolate caudal fin it would seem to differ widely from most of 
the related forms. Its relations with S. sciera are, pita close, and 
S. imiceps is evidently intermediate. 

The undesirability of such words as ‘typicus” as Sneuiae names is 
very evident in this case. If we follow the law of priority we have a 
name which is self-contradictory, as this is one of the species most un- 
like the real type of Scicna. 


60. SCIZANA IMICEPS. 


Sciena imiceps Jordan & Gilbert, Bull. U. S. Fish Com., (1831, 309 (Bay of Panama). 

Habitat.—Pacific coast of tropical America ; Panama. 

This small species is not rare at Panama. It resembles the species of 
Stelliferus, and it has real affinities with the latter group. The head is, 
however, different, being low and narrow, and little cavernous, while 
the gill-rakers are very short, as in the other species referred to Ophio- 
scion. 

61. SCIZENA SCIERA. 


(CORBINETA.) | 


Sciena vermicularis Jordan & Gilbert, Bull. U. S. Fish Com., 1851, 315 (Mazatlan ; 
Panama) (not Corvina vermicularis Giinther). Gilbert, 1. c., 1882, 112 (Punta 
Arenas). 

Sciena sciera Jordan & Gilbert, Proc. U.S. Nat. Mus., 1884, 480 (Panama). 

Habitat.—Pacific coast of tropical America. 

This species is one of the most abundant of the Sciznoid fishes on 
the Pacific eoast of Mexico. It was at first taken by Jordan and Gil- 
bert for the Corvina vermicularis of Giinther, but the latter species is 
well distinguished by the enlarged teeth * of the lower jaw and by the 
sharp upper lobe of the caudal. 


62. SCIZINA VERMICULARIS. 


Corvina vermicularis Giinther, Fish. Central America, 387 and 427, plate 67, fig. 2, 1869 
(Panama). 
Sciena vermicularis Jordan, Proc. U.S. Nat. Mus., 1885, 381 (Panama). 
Habitat.—Pacific coast of tropical America; Panama. 
This species is rare about Panama. One specimen was obtained by 
Dr. Gilbert in 1883. Besides this, only Dr. Giinther’s original type is 
on record. 


*This character is not mentioned in the description of S. vermicularis. We give it 
on the strength of our remembrance of the species, as no specimens of the species now 
exist in any American museum, 
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63. SCIZNA OCELLATA. 


(THE RED DRUM, OR CHANNEL Bass; ‘¢ RED-FISH.”) 
; [Plate IV.] 


Perca oceilata Linneeus, Syst. Nat., ed. xii, 483, 1766 (South Carolina). Goode & 
Bean, Proc. U.S. Nat. Mus., 1885, 202 (examination of Linnzan types). 

Centropomus ocellatus Lacépede, Hist. Nat. Poiss., iv, 257, 279, 1802. 

Corvina ocellata Cuvier & Val., Hist. Nat. Poiss., 134, plate 108, 1830 (New Orleans). 
DeKay, New York Fauna, Fishes, 75, plate 21, fig. 61, 1842 (New York). Storer, 
Syn. Fish. North Am., 319, 1846 (copied). Holbrook, Ichthyol. 8. Carolina, 
ed. 1, 149, plate 21, fig. 2, 1855 (South Carolina). 

Johnius ocellatus Girard, U. S. & Mex. Bound. Survey, 14, plate viii, fig. 1-4, 1859 ( In- 
dianola, Tex.). 

Sciena ocellata Giinther, Cat. Fish. Brit. Mus., ii, 289, 1860 (America). Jordan & 
Gilbert, Proc. U. S. Nat. Mus., 1882,280 (Pensacola, Galveston). Jordan & 
Gilbert, Proc. U.S. Nat. Mus., 1882, 606 (Charleston). Jordan & Gilbert, Syn. 
Fish. North Am., 571, 1883. Jordan & Swain, Proc. U.S. Nat. Mus., 1884, 233 
(Cedar Key, Ploniday. Goode, Hist. Aquat. Anim., 371, plate 125, 1884. 

Scicnops ocellatus Gill, Proc. Acad. Nat. Sci. Phila., 1863, 30 (name only). Uhler & 
Lugger, Fishes of Maryland, 100, 1876 (southern part Chesapeake Bay). 
Jordan & Gilbert, Proc. U. 8. Nat. Mus., 1878, 378 (Beaufort). Goode & 
Bean, Proc. U. 8. Nat. Mus., 1879, 113 (St. John’s River, Florida). Goode & 
Bean, Proc. U.S. Nat. Mus., 1879, 132 (Pensacola). Bean, Proc. U. 8. Nat. 
Mus., 1880, 93 (St. John’s River, Florida; Beaufort, N. C.; Fort Macon, 
N.C.). 

Lutjanus triangulum Lacépede, Hist. Nat.Poiss., iv, i81 and 217, plate 24, fig. 3, 1802. 

Sciena imberbis Mitchill, Trans. Lit. & Phil. Soc., New York, 411, 1815 (New York). 


Habitat.——South Atlantic and Gulf coasts of the United States, New 
York to Texas. 

This species is common along our coast, especially to the southward, 
where it one of the largest and most important of the food-fishes. On 
the Texas coast, where it is known as ‘Red-fish,” or ‘‘ Pescado Col- 
orado, ” it exceeds in economic value all other fishes found there. 


64. SCIZ3NA HETEROLEPIS. 


Johnius heterolepis Bleeker, Archives Néerlandaises, viii, 1873, with plate (Surinam). 

Habitat.—Surinam. . 

We know this species solely from Dr. Bleeker’s account of it. It much 
resembles the species of Ophioscion, but from these it is apparently sep- 
arated by the entire preopercle, which, in the figure, is represented much 
as in Sciceena and Johnius. - 


65. SCIANA AQUILA. 


(THE MAIGRE.) 


? Labrus hololepidotus Lacépede, Hist. Nat. Poiss., iii, 517, plate 21, fig. 2, 1802 (Cape of 
Good Hope). 

Cheilodipterus aquila Lacépéde, loc. cit., v, 685, 1803. 

Sciena aquila Cuv. & Val., v, 28, pl. 100. Giinther, ii, 291, and of writers generally. 

Perca vanloo Risso, intel Nice, ed. i, 298, plate 9, fig. 30, 1810. 

Sciena umbra Cuvier, Mém. Mus., i, 1 Gut of Linnzus). 

? Sciena capensis Smith, ‘Ill. S. Afr. Fishes, plate 15.” 


\ 
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Habitat.—Coasts of Southern Europe (said to range southward to the 
Cape of Good Hope). 

Our description of this species is taken from specimens in the museum 
at Cambridge from Cadiz, Spain. 

If the accepted synonymy be correct, and the species found at the 

‘Cape of Good Hope be identical with the Maigre of Europe, the species 
should stand as Sciena hololepidota. But this identity seems rather 
assumed than proved. The Australian “ Jew-fish,” until lately also 
identified with Sciwna aquila, is now recognized as a distinct species 
(Scicena neglecta Ramsay). It is, therefore, not improbable that the form 
found at the Cape is also different. 

This species reaches a large size. It is in many respects analogous 
to Scicena ocellata, which species is perhaps its nearest relative among 
the American forms. 

66. SCIZANA DELICIOSA. 
Corvina deliciosa Tschudi, Faun. Peru. Ichthyol., 8, 1845 (Peru). 
Sciena deliciosa Giinther, Cat. Fish, Brit. Mus., ii, 295, 1860 (copied). 

Habitat.—Pacific coast of South America, north to Panama. 

This species is said to be one of the most abundant food-fishes on the 
coast of Peru. A great number of specimens are in the museum at 
Cambridge. Most of them are from Callao, but a few from Panama. 

This is a strongly marked species, having no very near relatives any- 
where, and, if the other subgenera are to be noticed, this must form an 
additional one, for which we have suggested the name of Callaus (from 
Callao). It resembles Genyonemus lineatus as much as any of our spe- 
cies, but it reaches a much larger size and it has no barbels. 


67. SCIANA UMBRA. 


Sciena No. 2 Artedi, Genera, 39; Syn., 65, 1734 (Venice; Rome). 
Sciena umbra Linnezus, Syst. Nat., ed. x, 289, 1758 (based on Artedi). 
Sciena nigra Bloch, Icthyologia, vi, 35, taf. 297, 1792. 
Johnius niger Bloch & Schneider, Syst. Ichth., 76, 1801. 
Corvina nigra Cuv. & Val., and of most recent authors. 
Coracinus chalcis Pallas, Zoographia Rosso-Asiatica, iii, 256, 1811. 
Corvina canariensis Cuv. & Val., Hist. Nat. Poiss., v, 93, 1830 (Canaries). 
Habitat.—Coasts of Southern Europe. 
This species is generally common in the Mediterranean. The speci 
mens examined by us are from Venice. 
As there can be no possible doubt that this is the original Sciena 
umbra of Linnzus, we have adopted the name wmbra instead of the 


more frequently used name nigra. 


68. SCIZAANA SATURNA. 
(RED RoNcADOR, BLACK RONCADOR.) 


Amblodon saturnus Girard, U.S. Pac. R. R. Survey, 98, 1859 (San Diego, California). 

Corvina saturna Giinther, Cat. Fish. Brit. Mus., ii, 288, 1860 (San Diego). Jordan & . 
Gilbert, Proc. U. S. Nat. Mus., 1880, 456 (Santa Barbara, San Pedro, San 
Diego). Jordan & Gilbert, Proc. U.S. Nat. Mus., 1881, 49 (Santa Barbara 
southward). Rosa Smith, West American Scientist, 1885, 47 (San Diego), 
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Rhinoscion saturnus Gill, Proc. Acad. Nat. Sci. Phil., 1862, 17 (California). 
Sciena saturna Jordan & Gilbert, Syn. Fish. North America, 572, 1883. 
Johnius saturnus Jordan, Cat. Fish. North America, 93, 1885 (name only). 
Corvina (Johnius) jacobit Steindachner, Ichthyol. Beitr., viii, 3, 1879 (San Diego), based 
on young specimens. 
Sciena jacobi Jordan & Gilbert, Syn. Fish. North America, 571, 1883 (copied). Rosa 
Smith, West American Scientist, 1885, 47 (San Diego). 
Habitat.—Coast of Southern California, north to Santa Barbara. 
This species is common on the coast of Southern California, where it 
is a food-fish of some importance, and is usually known as the Red Ron- 
cador or Black Roneador. It reaches a length of something more than 
a foot. ‘ | 
The nominal species, called Corvina jacobi, described from young 
specimens taken at San Diego, is doubtless identical with Corvina sa- 
turna. The only difference indicated by Steindachner which could have 
any serious importance is in the coloration. In the species of Hemu- 
lon, Anisotremus, and other analogous groups the young often have ex- 
actly the coloration assigned to C. jacobi, while the adult may be very 
differently marked. We have not seen the very young of saturna, but 
have no doubt that it passes through the “ jacobi” coloration in the 
course of its development. 


69. SCIZANA FPASCIATA. 
Cheilotrema fasciatum Tschudi, Faun. Peru. Ichthyol., 13, plate i, 1845 (Peru). 
Corvina fasciata Giinther, Cat. Fish. Brit. Mus., i, 305, 1860 (copied). 
Corvina fasciata Steindachner, Ichthyol. Not., vii, 21, 1868 (Chili). 

Habitat.—Pacifie coast of South America. 

Our account of this species is taken from a large specimen (10839, 
M. C. Z.) from Payta, Peru. : 

The species is closely related to Scicna saturna, but it is a more ro- 
bust fish with heavier head. The-genus Rhinoscion, based on S. saturna, 
is perfectly identical with Cheilotrema. The name fasciata is not a 
fortunate one, as the dark bands are not conspicuous and not perma 
nent. 


Genus XIII.—RONCADOR. 


Roncador Jordan & Gilbert, Proc. U. 8. Nat. Mus., 1880, 28 (stearnsi). 

TYPE: Corvina stearnsi Steindachner. 

This genus contains, so far as known, a single species, a large Sciz- 
noid of the California coast, much resembling Aplodinotus grunniens and 
having similar teeth, except that the lower pharyngeals in Roncador are 
Separate. The Spanish name, Roncador (grunter), is one of general ap- 
plication to these fishes, but on the California coast it is used most par- 
ticularly for the present one. 


ANALYSIS OF SPECIES OF RONCADOR. 


a. Body oblong, heavy forward; the back elevated and compressed; depth 3 in 
length; head 34 to 33; profile long, steep, and convex, abruptly rounded at the 
snout; snout very blunt, 3} in head, about equal to the interorbital space; eye 5 
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in head ; mouth moderate, low, subinferior, the lower jaw included ; maxillary 24 
in head, reaching at least to below middle of eye; preorbital nearly as broad as 
eye; teeth in both jaws in broad villiform bands, none-of them enlarged ; lower 
pharyngeals large, with many rounded molars, the outer series and a patch at the 
outer corner, composed of villiform teeth; gill-rakers slender, rather short, 7-15; 
posterior margin of preopercle with short, stout teeth; dorsal spines strong, the- 
longest 2 in head; caudal lunate, the upper lobe the longer; second anal spine 
stout, 34 in head; pectorals much longer than ventrals, about as long as head; scales 
below lateral line in slightly oblique series. Color grayish silvery, with bluish luster, 
some streaks of dark points along the rows of scales; breast and belly with two 
dusky longitudinal streaks; a very conspicuous jet black spot as large as eye at 
base of pectoral; axil and lining of gill cavity black. D. X-I, 24; A. II, 8; scales 
6-60-92 eee cee enn ne ee ee ee nn eee een eee cece renee STEARNSI, 70, 


70. RONCADOR STEARNSI. 
(THE RONCADOR.) 


[Plate V.] 


Corvina stearnst Steindachner, Ichthyol. Beitr., iii, 22, 1875 (San Diego). 
Roncador stearnsi Jordan & Gilbert, Proc. U.S. Nat. Mus., 1880, 28 (San Diego) (gen. 
nov.). Jordan & Gilbert, Proc. U.S. Nat. Mus., 1880, 456 (Santa Barbara, 
San Pedro, San Diego). Jordan & Gilbert, Proc. U. 8. Nat. Mus., 1881, 49 
(Santa Barbara, southward). Jordan & Gilbert, Syn. Fish. North Am., 572, 
1883. Rosa Smith, Proc. U. S. Nat. Mus., 1883, 234 (Todos Santos Bay, 
Lower California). Goode, Hist. Aquat. Anim., 379, plate 129, 1884 (Santa 
Barbara, Cal.). Rosa Smith, West American Scientist, 1885, 47 (San Diego). 
Jordan, Cat. Fish. North America, 93, 1885 (name only). 
Habitat.—Coast of Southern California, north to Santa Barbara. 
This species is rather common on the coast of Southern California, 
where it is a food-fish of some importance. It reaches a weight of 5 or 
6 pounds. ; 
The black ocellus on the base of the pectoral fin in this species is as 
characteristic as that at the base of the caudal in Scicna ocellata. 


Genus XIV.—LEIOSTOMUS. 


Leiostomus Lacépede, Hist. Nat. Poiss., iv, 439, 1802 (wanthurus). 
Liostomus Gill, Proc. Ac. Nat. Sci., 1863, 63 (corrected orthography). 

Typr: Leiostomus xanthurus Lacépede. 

This genus, as now understood, contains but a single species. It is 
distinguished from Sciena chiefly by the obsolescence of the teeth in 
the lower jaw, and by the more paved teeth of the pharyngeals. The 
soft rays of the dorsal fin and especially of the anal’ are more numerous 
than in related groups. 


ANALYSIS OF SPECIES OF LEIOSTOMUS. 


a. Body short, deep, much compressed ; back in front of dorsal compressed to a sharp 
edge; profile steep, convex, depressed over the eyes ; dorsal outline convex, high- 
est at front of dorsal; depth 3 in length; head 3} to 33; snout very blunt, as 
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long as eye, 34 to 34 in head; mouth small, inferior, horizontal; maxillary 3 in 
head, extending to below pupil; no teeth in lower jaw, in the adult ; upper jaw 
with a narrow series of minute teeth; gill-rakers short, slender, 8 + 22; lower 
pharyngeals small, with three seriesof molars posteriorly and many villiform 
teeth anteriorly; preopercle entire; preorbital broad, 14in eye; third dorsal spine 
highest, 14 in head; soft dorsal with the sheath at its base, formed by a single 
series of scales; caudal long and forked, aslong as head ; anal long and slightly 
faleate; second anal spine, 24 in the longest ray, 4in head; ventrals $ shorter 
than pectorals which are as long as the head; scales smal!, strongly ctenoid, 
extending on caudal and base of pectorals but not on other fins ; lateral line little 
curved anteriorly ; scales below lateral line in oblique series. Color bluish above, 
silvery below; about 15 narrow dark wavy bands extending from the dorsal 
downward and forward to below lateral line; a round black humeral spot rather 
smaller than eye; fins plain olivaceous, the caudal not yellow. D. X-I, 31; A. 
MS tscaleso—OUsOnsU loses ie attain ci Sess talakja 5 ani etree ee XANTHURUS, 71. 


J1. LEIOSTOMUS XANTHURUS. 
(THE SPoT; GoopY; PosT-CROAKER; OLDWIFE; LAFAYETTE.) 
[Plate VI..] 


Leiostomus xanthurus Lacépéde, Hist. Nat, Poiss., iv, 439, plate 10, fig. 1, 1802 (Caro- 
lina). Cuv. & Val., Hist. Nat. Poiss., v, 142, 1830 (Martinique). DeKay, 
New York Fauna, Fishes, 70, 1842 (New York). Storer, Syn. Fish. North Am., 
321, 1846 (copied). Gill, Proc. Acad. Nat. Sci. Phila., 1863, 63 (N.Y. to S.C.). 
Uhler & Lugger, Fishes of Maryland, 99, 1876 (Lower Potomac, Chesapeake 
Bay, Sinepuxent Bay). Jordan & Gilbert, Proc. U. S. Nat. Mus., 1878, 377 
(Beaufort). Jordan & Gilbert, Proc. U.S. Nat. Mus., 1882, 281 (Pensacola, Gal- 
veston). Jordan & Gilbert, Proc. U.S. Nat. Mus., 1882, 606 (Charleston). Jor- 
dan & Gilbert, Syn. Fish. North Am., 574, 1883. Bean, Internat. Fishery Exhib. 
Berlin, 55, 1883 (Brazos Santiago, Tex.: Pensacola, Fla.). Jordan & Swain, 
Proc. U. 8. Nat. Mus., 1884, 233 (Cedar Key, Florida). Jordan & Meek, Proc. 
U.S. Nat. Mus., 1884, 237 (St. John’s River, Florida). Goode, Hist. Aquat. 
Anim., 370, plate 124, 1884 (Newport, R.I., and southward). Jordan, Cat. Fish. 
North America, 94, 1885 (name only). 

Homoprion xcanthurus Holbrook, Ichthyol. 8. Carolina, ed. 1, 170, 1856 (South Carolina). 
Girard, U.S. and Mex. Bound. Survey, 11, 1859 (Brazos Santiago, St. Joseph’s, 
Texas). 

Seicena canthurus Giinther, Cat. Fish. Brit. Mus., ii, 288, 1860 (New York). 

Mugil obliquus Mitchill, Trans. Lit. and Phil. Soc., New York, 405, 1815 (New York). 

Leiostomus obliquus DeKay, New York Fauna, Fishes, 69, plate 60, fig. 195, 1842 (New 
York). Storer, Syn. Fish. North Am., 321, 1846 (copied). Holbrook, Ichthyol. 
S. Carolina, ed. 1, 164, plate 24, fig. 2, 1856 (South Carolina). Girard, U.S. and 
Mex. Bound. Survey, 11, 1859 (Brazos Santiago, Tex. ; Indianola). Gill, Proce. 
Acad. Nat. Sci. Phila., 1863, 32 (north to Mass.). Jordan & Gilbert, Proc. U.S. 
Nat. Mus., 1878, 377 (Beaufort). Bean, Proc. U. S. Nat. Mus., 1880, 93 (St. 
John’s River, Florida; Wood’s Holl). 

Sciena obliqua Giinther, Cat. Fish. Brit. Mus., ii, 288, 1860 (North America). 

Sciena multifasciata Lesueur, Journ, Ac. Nat. Sci. Phila., ii, 225, 1821. 

Leiostomus humeralis Cuv. & Val., Hist. Nat. Poiss., v,141, plate 110, 1830 (New York). 

Leiostomus philadelphicus Goode, Proc. U.S. Nat. Mus., 1879, 113 (St. John’s R.). Goode 
& Bean, 1. c., 1879, 131 (Pensacola) (not Perca philadelphica L.). 


Habitat.—South Atlantic and Gulf coasts of United States ; Cape 
Cod to Texas; Martinique (?). 
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This species is one of the most common food-fishes of our southern 
coast, being an excellent pan-fish. Notwithstanding the numerous 
nominal species which authors have recognized, there is no evidence 
whatever of the existence of more than one species of Leiostomus on 
our coasts. 

The name xanthurus is an unfortunate one, as in this species the 
caudal fin is never yellow. This name came about through confusion 
with Bairdiella chrysura, in which species the caudal fin is bright yel- 
low. 


Genus XV.—PACHYURUS. 


Pachyurus Agassiz, Spix Pisces Brasiliens., 1829, 123 (squamipennis). 
Lepipterus Cuvier & Valenciennes, Histoire Naturelle des Poissons, v, 151, 1830 
(francisci). 

TYPE: Pachyurus squamipennis Agassiz. 2 

This genus is composed of fresh-water Sciwnoids inhabiting the rivers 
of Brazil. It is well separated from Sciwna (Ophioscion) by the weak 
dentition. Two groups or subgenera are readily distinguished by the 
form of the mouth, the group called Lepipterus agreeing in this respect 
very closely with the species called Pachypops, from which Lepipterus can 
only be separated by the absence of the small barbels at the chin, which 
are usually present in the species of Pachypops. As these barbels are 
quite small, and in individuals even occasionally absent, Dr. Steindach- 
ner has pr fraced to unite Pachypops with Lepipterus as a subecmnn under 
Pachyurus. There is no doubt that Pachypops, Lepipterus, and Pachy- 
urus together constitute a single natural group. The characters drawn 
from the form of the mouth and of the preorbital are subject to inter- 
gradation. Unless the presence of the barbel can here, as elsewhere, be 
used as a mark of generic distinction, all the species must be placed in 
Pachyurus. It seems to us, however, that convenience is but served by 
placing all the species in which barbels are habitually developed in one 
genus (Pachypops), and those which never have them in another (Pachy- 
urus). 

ANALYSIS OF SPECIES OF PACHYURUS, 


a. Mouth terminal, oblique, small, but larger than in other species; the maxillary 
reaching front of pupil, its length about 2}in head ; jaws subequal; caudal 
fin densely covered with scales, so that it is thick to the touch; preorbital 
scarcely turgid (Pachyurus). 

b. Body compressed; the back elevated, the nape especially compressed ; head low 
and narrow ; profile depressed above the eyes, so that the sharp, projecting 
snout leaves a considerable concavity in the line of the profile; teeth in 
broad bands, all equally minute in both jaws; preorbital broad, broader 
than eye; skull not specially cavernous; pores and slits on snout obsolete ; 
preopercle sharply but rather finely serrate on the bony border; eye large, 
54 in head; snout 3%; interorbital width 5}; gill-rakers almost obsolete, 
2+ 4 in number, not higher than wide; pseudobranchie small; caudal fin 
rhombic, much thickened; soft dorsal scaly, but not thickened; longest 
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dorsal spine 24 in head; anal scaleless, its second spine very strong, 14 in 
head; pectoral 1} in head; color silvery, with narrow dark streaks above 
the lateral line; both dorsals profusely covered with fine dark spots; head 
34; depth3}. D. X-I, 35; A. II, 7; scales 67 to 68; those in the lateral line 
BCANCeliyg lane eles sameeciassaise tae eee ee nes som cet tao ate SQUAMIPINNIS, 72. 


aa. Mouth small, inferior, the maxillary barely reaching front of eye, about 34 in head; 


lower jaw included; caudal fin less thickened ; preorbital more or less cav- 
ernous and turgid (Lepipterus Cuy. & Val.). 


e. [Dorsal rays X-I, 33; body elongate; head long and depressed over the eyes; 


depth 6 in length; head 4; maxillary concealed under preorbital; teeth in 
fine bands; month small, maxillary not reaching to front of eye ; preopercle 
serrate; dorsal spines feeble, flexible, and little elevated ; dorsal rays sub- 
equal; caudal rounded; dorsal and caudal completely scaled ; second anal 
spine curved and compressed, larger and stronger than in related species ; 
color entirely silvery, with numerous darker lines along the back; brown 
spots on second dorsal. D. X-I,33; A.II,7.] (Cuv. §& Val.).-FRANCISCI, 73. 


cc. Dorsal rays X-1, 26 to 29. 


d, Second anal spine very long, 2 in head; anterior profile more or less concave, 


rather steep posteriorly; profile of snout convex; snout 3in head; mouth small ; 
with very small teeth overlapped by the turgid and translucent preorbital ; 
eye large, 44in head; maxillary 3}; caudalfin rhombic, densely scaled, but 
less thickened than in P. squamipinnis; soft dorsal much scaly; anal 
naked; dorsal spines slender, the longest 2 in head, about as long as sec- 
ond anal spine; preopercle strongly serrate ; gill-rakers very small; pec- 
toral 14in head; color brownish, silvery below ; traces of 2 or 3 faint dark 
streaks on posterior part of body above; spinous dorsal mostly black; soft 
dorsal with some dark spots; head 34 to 33 in length; depth 3} to 34. D. 
X-I, 26 to 29; A. II, 6to 8; scales 65 (pores) to 70 (series)... BONARIENSIS, 74. 


dd. [Second anal spine shorter, 3 in head; body slightly compressed and some- 


what elongate; head conical, elongate; snout produced and somewhat 
pointed, 23 in head; eye 4in head; preorbital much swollen, concealing 
the maxillary ; mouth inferior, small; maxillary not reaching to below eye; 
preopercle with moderate spinous teeth; longest dorsal spines 3? of depth 
of body ; all the spines slender ; soft dorsal scaly ¢ of its height; caudal 
pointed ; second anal spine 3 in head; anal rays naked, shorter than dor- 
sal rays; scales small, finely ciliated; teeth minute, scarcely perceptible in 
upper jaw, in a fine villiform band below ; body and second dorsal with 
blackish spots; head 4 in length; depth 43. D. X-I,26; A.II, 7; scales 
G=8o=2O NNN (Grete) eels eso ae Selsecinieiiyeei= - ee 2. OCHOMBURGEM pe 


72. PACHYURUS SQUAMIPINNIS. 


Pachyurus squamipinnis (misprinted ‘‘squamipennis”) Agassiz, Spix. Pisce. Bras., 123, 


plate 71, 1829 (Brazil). Giinther, Cat. Fish. Brit. Mus., ii, 281, 1860 (Atlantic 
Ocean). Steindachner, Ichthyol. Beitr., viii, 13, 1879 (Rio Sao Francisco; 
Rio das Velhas). 


Pachyurus lundti (Reinhardt, MS.). Liitken, Velhas-Flodens Fiske, xx, 1875 (Rio das 


Velhas). 


Habitat.—Rivers of Brazil. 

The numerous specimens of this species which we have examined are 
from the Rio das Velhas, in Brazil. The largest of these (8634, M. C. 
Z.) is about 15 inches long. 
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73. PACHYURUS FRANCISCI. 
Lepipterus francisci Cuv. & Val., Hist. Nat., v, 152, plate 113, 1830 (Rio Sao Fran- 
cisco). 
Pachyurus francisci Giinther, Cat. Fish. Brit. Mus., ii, 281, 1860 (copied). 
Pachyurus corvina (Reinhardt MS.), Liitken, Velhas-Flodens Fiske, xx, 1875 (Rio 
das Velhas). 
Habitat.—Rivers of Brazil. 
We know this species from descriptions only. 


74. PACH YURUS BONARIENSIS. 


Pachyurus bonariensis Steindachner, Ichthyol. Beitr., viii, 8, 1879 (Rio de la Plata). 
Habitat—Basin of the Rio de la Plata. 
We have examined three specimens of this species in the Museum of 
Comparative Zoology. Two of them, each about a foot in length, are 
from Buenos Ayres, the other from Rosario. 


75. PACHYURUS SCHOMBURGKI. | 
Pachyurus schomburgki Giinther, Cat. Fish. Brit. Mus., ii, 282, 1860 (Rio Capin; Ca- 
rife; Parad). Steindachner, Ichthyol. Beitriige, viii, 11, 1879 (Para; Cameta; 
Obidos; Lake Saraca; Rio Negro; Rio Branco). 
Pachyurus natiereri Steindachner, Beitr. zur Kenntn. der Scien. Brasil., 10, plate iii, . 
1863 (Rio Branco; Rio Negro). 
Habitat—Rivers of Brazil. 
This species is known to us from descriptions only. We have failed 
to recognize it in the collections at Cambridge. We follow Steindachner 
in regarding his Pachyurus natterert as a synonym of schomburgki. 


Genus XVI.—PACHYPOPS. 
Pachypops Gill, Proc. Ac. Nat. Sci. Phila., 1861, 87 (trifilis). 

TYPE: Micropogon trifilis Miller & Troschel. 

This genus, like Pachyurus, is composed entirely of fresh-water spe- 
cies, inhabiting the Amazon region. It differs from Pachyurus only in 
the presence of small barbels at the chin, and in some individuals these 
appendages may be rudimentary or even wanting. For this reason Dr. 
Steindachner has proposed to regard this character as of no systematic 
importance, and to place these species in the subgenus Lepipterus under 
Pachyurus. But unless it can be shown that the Pachyuri sometimes 
possess barbels, it seems to us better to retain the two groups as dis- 
tinct genera. 

ANALYSIS OF SPECIES OF PACHYPOPS. 


a. Dorsal rays X-I, 25 to 27; body without conspicuous dark brown spots; caudal 
rhombic ; teeth all equally small. 

b. Maxillary scarcely reaching front of eye, its length 4 to 4} in head; barbels 3, 
minute (sometimes obsolete); snout prominent, blunt, 24 in head; eye very 
large, 3 in head ; mouth very small, overlapped by the turgid preorbital ; teeth 
small, equal; gill-rakers very small; soft dorsal and anal completely scaled ; 
pectorals 14 in head ; caudal rhombie, 1¢ in head; second anal spine 2} in head ; 
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longest dorsal spine 1}. Color uniform dusky, paler below; dorsals punctate 
with black. Head 3}; depth 4. D. X-I, 25 to 27; A. II, 6. Scales 58. 
FURCR2£US, 76. 
bb. [Maxillary reaching line of front of eye, its length 34 in head ; .barbels 3, well 
developed ; body oblong, compressed ; eye not very large, 34 to 33 in head; 
snout prominent, rounded, 34 in head; preorbital broad; teeth equal; pre- 
opercle rather finely serrate; soft dorsal closely scaled; anal sealy at base 
only ; pectoral, 1% in head ; caudal rhombic, 1} in head ; second anal spine, 2} ; 
third dorsal spine, 13. Color silvery, with 5dusky longitudinal bands; dorsals 
edged with black, the membranes of the spinous part with longitudinal series 
of dark dots. Head 34; depth 3}. D. X-I, 26; A. II, 6. Scales 50 to 55. ] 
(SEOIHTG WNaiis) dS SB SSSA HOH BS nGhr GHe Ses SARaRE Sree ee seanceaane TRIFILIS, 77. 
aa. Dorsal rays X-I, 31 or 32; back and dorsal fins sprinkled with round dark 
spots; caudal fin not rhombic; outer teeth above slightly enlarged. Body 
rather elongate, the back elevated; head rather slender, depressed above the 
eye; snout rather long, bluntish at tip, 3 in head; eye large, 5 in head; 
mouth small, low, inferior, scarcely overtipped by the snout, the maxillary 
reaching front of eye, 34 in head; teeth in broad bands, the outer teeth of 
upper jaw somewhat enlarged ; barbels at chin 3, minute, not longer than nos- 
tril; preopercle sharply serrate. Gill-rakers slender, very short; preopercle 
and especially preorbital much swollen, cavernous, and translucent; mandi- 
ble not cavernous; dorsal spines strong, the longest 2 in head, as long.as the 
large anal spine; pectoral 13 in head; caudal fin f-shaped, the upper lobe 
pointed. Color brown, with round dark-brown spots scattered over the back 
and sides, these forming streaks along the rows of scales, which are more or 
less irregular or interrupted, the spots not being confluent ; both dorsals with 
rows of similar spots; ventrals dusky. Head 34 in length; depth 3%. D. 
X-I, 31 or 32; A. II,6 to8. Scales 75 (8-67-13)...--....--... ADSPERSUS, 78. 


76. PACHYPOPS FURCRAUS. 


Perca furcrea Lacépéde, Hist. Nat. Poiss., iv, 398, 424, 1802 (? Surinam). 

Corvina furcrwa Cuv. & Val., Hist. Nat. Poiss., v, 111, 1830 (same type). . 

Pachypops furcreus Steindachner, Beitr. zur KenntnissScienoidgn Brasiliens, 7, plate 1, 
1863 (Rio Negro). P 

Pachyurus furcreus Steindachner, Ichthyol. Beitr., viii, 12, 1879 (Surinam; Rio Trom- 
betas; Rio Negro; Amazon, near Cameta). 

Corvina biloba Cuv. & Val., Hist. Nat. Poiss., v, 112, 1830 (habitat not known). 

Pachypops biloba Steindachner, Ichth. Notiz., 206, 1864 (Surinam). 


Habitat.—Rivers of Brazil and Guiana. 

Specimens of this species are in the museum at Cambridge from Rio 
Trombetas, Rio Negro, Obidos, and Cameta. The specimen here de- 
scribed was obtained in Rio Negro by Rev. J. C. Fletcher. 

This species was named in honor of a French chemist, Fourcroi. 


77. PACHYPOPS TRIFILIS. 


Micropogon trifilis Miiller and Troschel, Schomburg Reise, iii, 622, 1848 (Guiana). 
Giinther, Cat. Fish. Brit. Mus., ii, 273, 1860 (copied). 

Pachypops trifilis Gill, Proc. Acad. Nat. Sci. Phila., 1861, 87 (copied). Steindachner, 
Beitr. zur Kenntniss Sciwnoiden Brasiliens, 7, plate ii, figs. 1-3, 1863 (Rio Gua- 
poré ; Rio Negro). 

Pechyurus trifilis Steindachner, Ichthyol. Beitr., viii, 12, 1879 (synonymy). 

Habitat.—Rivers of Brazil and Surinam. 


This species is known to us from Dr. Steindachner’s descriptions and 
figure only. 
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a 78. PACHYPOPS ADSPERSUS. 


? Corvina grunniens Schomburgk, Nat. Libr. Fish. Guiana, 1843, 136 (Rio Essequibo). 
Pachyurus (Lepipterus) adspersus Steindachner, Ichthyol. Beitr., viii, 5, 1879 (Rio Para- 
hyba, Rio Doce, Rio San Antonio, Mucuri). 


Habitat.—Rivers of Brazil. 

We have examined numerous specimens of this species in the museum 
at Cambridge from Rio Doce, Santa Clara, Rio San Antonio, and Men- 
chez. The specimen described, 15 inches in length,is from the Rio 
Doce. 

The scanty description of Corvina grunniens indicates some river 
Seienoid, with distinctly spotted dorsal and anal fins, and with the fin 
rays D.IX,32; A.II,7. The account comes nearest among known species 
to Pachypops adspersus, and if this species occurs in the Essequibo it 
should probably stand as Pachypops grunniens. But without a better 
knowledge of the local fauna of Guiana, such an identification would 
be premature. 


Genus X VIL.—POLYCIRRHUS. 


Polycirrhus Bocourt, Nouv. Arch. Mus. d’Hist. Nat., iv, 22, 1868 (dumerili). 

TYPE: Polycirrhus dumerili Bocourt. 

This genus is composed of three species of Sciznoid fishes, distin- 
guished from Micropogon chiefly by the absence of serrze on the pre- 
opercle, and from Genyonemus by having the normal number of dorsal 
spines. All the known species are marked by well-defined dark cross- 
bands, and all belong to the fauna of South America. : 


ANALYSIS OF SPECIES OF POLYCIRRHUS. 


a. Dorsal rays about IX-I, 22; caudal fin double truncate ; body rather elongate, the 
back somewhat elevated, the head low andsmall; profile steep; ventral outline 
straightish ; snout not very short, somewhat acute, 34 in head; interorbital 
area broad, convex, 3in head; eye 54; mouth small, entirely inferivr, max- 
illary extending past middle of eye, 23 in head; teeth small, villiform, the 
outer scarcely larger; preopercle rounded, its edge with soft cilia; third 
dorsal spine 3 in head; soft dorsal with’ a scaly sheath, its membranes with 
small scales; ventrals filiform at tip, 14 in head; anal inserted well forward, 
its second spine 2 in head; caudal double truncate ; lateral line much arched 
anteriorly. Color, bluish-gray, silvery below; 6 rather broad distinct cross- 
bars extending down to edge of belly ; two inconspicuous dark cross-bars on 
head; lower fins pale. Head 3? to 323 in length; depth 33 to 3}. D. IX-I, 
22 to 25; A. II, 7 or 8; scales 6-47 to 52-9 .... 2-6 occ een -= DUMERILI, 79. 

aa. Dorsal rays X-I, 26 to 32. 

b. Caudal fin obliquely truncate, or somewhat pointed. Dorsal rays X-I, 29 to 31; 
snout short, 3? to 44 in head; body more elongate than in P. dumerili, the 
snout lower, shorter, and more pointed; maxillary 3} to34in head; gill-rakers 
minute; fins scaly ; soft dorsal rays 3 in head; eye 43 to 6; longest dorsal 
spine 24; caudal 1;'; in head; second analspine very small, 4} in head ; pectoral _ 
14; preopercle ciliated on its membranous border. Coloration less marked 
than in P. dumerili, the darker cross-bands narrower, more numerous (about 
8), and less sharply defined; the anterior band sometimes reduced to a large 
round black blotch above base of pectoral; pectoral mostly dusky. Head 4; 
depth 33. D, X-I, 29 to31; A. II, 8; scales about 7-58-11 -- BRASILIENsIS, 80. 
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bb. Caudal fin slightly lunate or S-shaped; body compressed, rather robust; head 
low, little compressed, the snout extremely short and blunt, 4} in head; gill- 
rakers small and slender; barbels well developed, about as in the other 
species; eye 43 in head; mouth larger and more oblique than in the other 
species ; the maxillary 3} in head; pectoral 14 in head; longest dorsal spine 
2; second anal spine 33. Color soiled, hardly silvery; about eight short, 
rather faint, dark cross-bands, as wide as the interspaces; finsalldusky. Head 
32 in length; depth 32. D. X~-I,26; A. IJ, 9; scales 55. ...... PERUANUS, 81. 


79. POLYCIRRHUS DUMERILI. 


Polycirrhus dumerili Bocourt, Nouv. Arch. Mus. d’Hist. Natur., iv, 22, 1868 (La Union). 
Jordan, Proc. Acad. Nat. Sci. Phila., 1883, 288 (La Union) (note on Bo- 
court’s type). 

Genyonemus fasciatus Steindachner, Ichthyol. Beitr., ii, 31, 1875 (Panama). Jordan & 
Gilbert, Bull. U.S. Fish Com., 1882, 111 (Panama). 

Habitat.—Pacifie coast of Central America; Panama. 

This small species is rather abundant about Panama. An examina- 
tion of Bocourt’s type of Polycirrhus dumerili has shown its identity 
with the Genyonemus fasciatus of Steindachner. The specimens in the 
museum at Cambridge are from Panama. 


80. POLYCIRRHUS BRASILIENSIS. 


Genyonemus brasiliensis Steindachner, Ichthyol. Beitr., ii, 34, 1875 (Parad, Santos). 
Micropogon ornatus Giinther, Shore Fishes Challenger, 13, plate vii, fig. A, 1830 (mouth 
of Rio de la Plata). 


Habitat.—Coast of Brazil. 

The specimens of this species in the Museum of Comparative Zoology 
are from Rio Janeiro and Santos. The identity of ornatus with brasili- 
ensis has been claimed by Dr. Steindachner. Giinther’s description does 
not agree very well with the specimens examined by us, which are a 
part of the number of Dr. Steindachner’s original types. It is not 
likely, however, that they belong to a different species. 


81. POLYCIRRHUS PERUANUS. 


Genyonemus peruanus Steindachner, Ichthyol. Beitriige, ii, 27, 1879 (Callao; Payta). 
Habitat.—Coast of Peru. 
The specimens of this species in the museum at Cambridge are from 
- Callao and Payta. They are among the original types of Dr. Steindach- 
ner. 


Genus XVIII.—GENYONEMUS. 


Genyonemus Gill, Proc. Acad. Nat. Sci. Phila., 1861, 87 (lineatus). 

TYPE: Letostomus lineatus Ayres. 

This genus contains but a single species, abundant along the coast of 
California. : 

Although in a general way allied to Polyeirrhus and Micropogon, it has 
some points of resemblance to Corvula and Bairdiella, and especially to 
Sciena deliciosa. 
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ANALYSIS OF SPECIES OF GENYONEMUS. 


a. Body oblong, somewhat compressed, the back little elevated ; depth 3$ to 33 in 
length ; head 3} to 34; profile little convex, rather abruptly decurved at the snout ; 
snout 44 in head; mouth subinferior, some what oblique; maxillary 3 in head, 
reaching posterior margin of pupil, lower jaw included ; teeth in villiform bands, 
the outer series above slightly enlarged; chin with five small pores and two series 
of minute barbels; preorbital two-thirds width of eye, which is 5} in head; pre- 
opercle with a crenulate membranous border ; opercle with radiating stri; gill- 
rakers short and slender, 7--19; third dorsal spine highest, 14 in head; first soft 
rays of dorsal highest, decreasing in height to the last ; caudal lunate ; first ventral 
ray produced as a filament, 14} in head; pectoral slightly longer than ventrals; 
scales large, strongly etenoid, those below lateral line in horizontal series; color 
silvery with brassy luster and black punctulations, these forming faint, oblique 
dark lines along the rows of scales; fins yellowish; axil black. D. XIII-I, 21 or 
Deel Bll all UV BCAleS 7-4 at On sien eee = cee: od voce aaa eee LINEATUS, 82. 


82. GENYONEMUS LINEATUS. 


Leiostomus lineatus Ayres, Proc. Cal. Acad. Nat. Sci., 1855, 25 (San Francisco). Gi- 
rard, Proc. Acad. Nat. Sci. Phila., 1856, 135 (San Francisco). U. S. Pac. 
R. R. Survey, 99, plate 22 B, fig. 1-4, 1859 (San Francisco). 
Sciena lineata Giinther, Cat. Fish. Brit. Mus., ii, 288, 1860 (copied). 
Genyonemus lineatus Gill, Proc. Acad. Nat. Sci. Phila., 1861, 89 (name only). Gill, 
Proc. Acad. Nat. Sci. Phila., 1862,17 (name only). Jordan & Gilbert, Proc. 
U.S. Nat. Mus., 1880, 456 (San Francisco, Monterey Bay, San Luis Obispo, 
Santa Barbara, San Pedro, San Diego). Jordan & Gilbert, Proc. U.S. Nat. 
Mus., 1881, 49 (San Francisco, southward). Jordan & Gilbert, Syn. Fish. 
North America, 574, 1883. Jordan, Cat. Fish. North America, 94, 1885 (name 
only). 
Habitat.—Coast of Southern California, north to San Francisco. 
This little fish is generally common along the coast of Southern Cali- 
fornia, where it is a food-fish of some importance and is usually known 


as the “Little Roneador.” 


Genus XIX.—MICROPOGON. 


Micropogon Cuvier & Valenciennes, Hist. Nat. Poiss., v, 213, 1830 (lineatus= 
furnieri.) 

TYPE: Micropogon lineatus Cuv. & Val.= Umbrina furniert Desmarest. 

The species of this well-marked genus are very closely related and 


are all American. 
ANALYSIS OF SPECIES OF MICROPOGON. 


a. Dorsal rays X-I, 28 to 30. 

b. Scales comparatively small, about 9 in a vertical series between front of dorsal 
and lateral line, 12 in an oblique series ; outer teeth of upper jaw evidently 
enlarged ; dark spots on scales above lateral line not forming continuous 
stripes; 16 scales in an oblique series from vent upward and forward to lateral 
line. Body rather robust, the back elevated; profile regularly rounded, 
scarcely depressed above eyes; snout 3 in head; eye 5 in head; preorbital 
broader than eye; preopercle strongly serrate along its whole posterior mar- 
gin; maxillary reaching front of pupil, 3 in head; gill-rakers slender, very 
short, numerous, about 7 + 16; third dorsal spine 2 in head ; pectoral 13 in 
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head; caudal double truncate, 13 in head; second anal spine 3 in head. 
Color brassy, paler below ; middle part of body with short, irregular dusky 
vertical bars crossing the lateral line; many dark-brown spots on sides of 
back, irregularly placed, and not forming continuous streaks along the rows 
of scales; usually some of these coalesce to form two dark streaks concurrent 
with the back. Head3 in length; depth 34. D.X-I, 28 or 29; A. II, 7; lat. 
Ie Gy! oes ob eeme ded ter Grléy eo Be Bas HOES EOCOSIoS See BBeInooS UNDULATUS, 83. 
bb. Scales larger, 7 in a vertical series from front of dorsal to lateral line, 9 or 10 
in an oblique series; teeth of outer series in upper jaw scarcely enlarged ; 
dark spots on back forming continuous dark streaks nearly as wide as the 
pale interspaces; body a little more slender than in M. undulatus; profile 
almost straight, a little depressed above the eye; snout long, 3 in head ; eye 
small, 6 in head, 14 in interorbital area; preorbital wider than eye; maxil- 
lary 3 in head, reaching front of pupil; teeth in broad, villiform bands; pre- 
opercle less strongly serrate than in M. undulatus; third dorsal spine highest, 
1# in head; dorsals connected by alow membrane ; dorsal with a sheath at its 
base formed bya single sertes of scales; soft dorsal naked ; second anal spine 
5 in head; scales of the breast and head cycloid; a dark spot on opercle ; 
axil dusky; short vertical bars extending across lateral line; many oblique 
lines above these ; markings more regular, though less sharply defined than 
in M. undulatus. Head 3? in length; depth 3} to 3%. D. X-I, 30; A. II, 7; 
leyieney MN) Bel Sooo eb éoke Becoed seen sues Bea seU Moe aigaeonumeee FURNIERI, 84. 
aa. Dorsal rays X-I, 24 to 26; outer teeth of upper jaw scarcely enlarged; scales 
rather large ; snout little projecting; lateral line 48 (oblique series, 53 pores) ; 
scales between front of dorsal and lateral line, vertically 6 or 7; obliquely 
8; 16 inan oblique series from vent; profile gibbous above the eyes, de- 
pressed at the nape; eye 1} in snout, 6 in head; mouth broad, inferior, 
slightly oblique ; maxillary entirely concealed by the broad preorbital, which 
is wider than the eye; maxillary extending to below anterior margin of the 
orbit; teeth in both jaws in villifurm bands, those of the outer series of the 
upper jaw somewhat enlarged; preopercle with two strong spines at the 
angle and many smaller ones above these; gill-rakers little developed, not 
half the length of the pupil, 7-++ 12; third dorsal spine highest, reaching 
to first soft ray, 14 in head; soft rays of dorsal subequal; caudal double 
truncate; anal spine moderate, 1? in the rays, 34 in head; pectorals } longer 
than ventrals, slightly less than 14 in head; scales on cheek, opercle, and 
breast cycloid, the rest ctenoid; soft dorsal with a weak scaly sheath 
anteriorly ; soft dorsal and anal naked; lateral line arched anteriorly, be- 
coming straight slightly in front of anal fin. Color, grayish silvery ; dorsal 
region and sides above lower edge of pectorals marked with dark streaks ex- 
tending obliquely upward and backward along the series of scales; about 
ten short oblique bars extending downward and forward across the arched 
portion of the laterial line ; lining of gill cavity blackish ; fins all yellowish ; 
tip of spinous dorsal blackish; upper edge of pectoral and border of soft 
dorsal dusky. Head 3? in length; deptH 34. D. X-I, 24 to 26; A. II, 7; 
SCALES dD b= 0) Saree ere ee wate e s Ses ame ahs SM dey ECTENES, 85. 
aaa. Dorsal rays X-I, 20 to 22; outer teeth of upper jaw scarcely enlarged; snout 
somewhat projecting; scales still Jarger; lateral line 42 (49 pores); scales 
above the lateral line, vertically, 5 or 6; obliquely, 8; 12 in-an oblique 
series from vent; maxillary extending scarcely beyond the vertical from the 
anterior margin of the eye; body less elongate than in Micropogon ectenes ; 
highest dorsal spines 14 in head; anal spine about 4 in head; coloration 
essentially as in Micropogon ectenes. Head 3} in length; depth 33. D. X-I, 
ZOO 2 ALLIS Wa Scales —A8 Noth ae cians siclcceisisiccic'siesincimcee ALTIPINNIS, 86. 
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83. MICROPOGON UNDULATUS. 
(THE CROAKER.) 
[Plate VII. ] 


Perca undulata Linneus, Syst. Nat., ed. xii, 483, 1766 (South Carolina). Bloch & 
Schneider, Syst. Ichth., 87, 1801. 
Micropogon undulatus Cuv. & Val., Hist. Nat. Poiss., v, 219, 1830 (New Orleans). 
Storer, Syn. Fish. North Am., 325, 1846 (copied). Holbrook, Ichth. §. 
Carolina, 145, plate 21, fig. 2, 1856 (South Carolina). Girard, U. S. & 
Mex. Bound, Survey, 138, plate xii, 1859 (mouth Rio Grande, Indianola, Gal- 
veston, Saint Joseph’s Island, Texas). Giinther, Cat. Fish. Brit. Mus., ii, 271, 
1860 (in part) (New York). DeKay, New York Fauna, Fishes, 84, 1862 (New 
York). Uhler & Lugger, Fishes of Maryland, 102, 1876 (southern part Chesa- 
peake Bay). Jordan & Gilbert, Proc. U.S, Nat. Mus., 1878, 378 (Beaufort). 
Goode, Proc. U. 8, Nat. Mus., 1879, 113 (Saint John’s River, Florida). Goode & 
Bean, Proc. U. S. Nat. Mus., 1879, 132 (Pensacola). Bean, Proc. U. S. Nat. 
Mus., 1880, 94 (Saint John’s River, Florida). Jordan & Gilbert, Proc. U.S. 
Nat. Mus., 1882, 282 (Pensacola; Galveston). Jordan & Gilbert, Proc. U.S. 
Nat. Mus., 1882, 606 (Charleston). Bean, Internat. Fishery Exhib. Berlin, 56, 
1883 (Arlington, Florida). Jordan & Gilbert, Syn. Fish. North Am., 575, 
1883. Jordan, Proc. U. 8. Nat. Mus., 1884, 36 (Pensacola). Goode, Hist. 
Aquat. Anim., 278, plate 128, 1884 (Newport, R.I., and southward). Goode 
& Bean, Proc. U.S. Nat. Mus., 1885, 202, Linnean types (South Carolina). 

Sciena croker Lacépeéde, Hist. Nat. Poiss., iv, 309, 314, 316, 1802 (Carolina). 

Bodianus costatus Mitchill, Trans. Lit. and Phil. Soc. New York, 417, 1815 (New 
York). 

Micropogon costatus DeKay, New York Fauna, Fishes, 83, plate 72, fig. 230, 1842 (New 
York). Storer, Syn. Fish. North Am., 325, 1846 (copied). 

Habitat.—South Atlantic and Gulf coasts of the United States, Cape 
Cod to Texas. 
This species is generally common along our Atlantic coast, becoming 
very abundant southward, but not extending into the West Indies. It 
is a food-fish of some importance. 


4 84. MICROPOGGN FURNIERI. 
(VERRUGATO. ) 


Umbrina furniert * Desmarest, Premitre Désate Ichthyol., 22, plate ii, fig. 3, 1823 . 
(Cuba). 

Micropogon furniert Jordan, Proc. U. S. Nat. Mus., 1884, 37 (Havana). Bean & 
Dresel, Proc. U. S. Nat. Mus., 1884, 157 (Jamaica). Jordan, Proc. U.S. Nat. 
Mus., 1886, 44 (Havana). 

Sciana opercularis Quoy & Gaimard, Voy. Uran., Zool., 347, 1824 (Rio Janeiro). 

Micropogon lineatus Cuv. & Val., Hist. Nat. Poiss., v, 215, plate 119 (Brazil; Porto 
Rico; Havana). 

Micropogon argenteus Cuv. & Val., Hist. Nat. Poiss., v, 218 (Surinam). 

*Micropogon undulatus Giinther, Cat. Fish. Brit. Mus., ii, 271, 1860 (in part; not Perca un- 
dulata L.) (Surinam ; Bahia; Guatemala; Cuba; Jamaica). Giinther, Fishes 
Central America, 387, 1869 (Atlantic coast of Central America). - Poey, Synop- 
sis, 325, 1868 (Cuba). Poey, Enumeratio, 48, 1875 (Cuba). Giinther, An. & 
Mag. Nat. Hist., July, 1880 (Rio Plata). Poey, Fauna Puerto-Riquena, 325, 
1881 (Porto Rico). 


*This species, although named for its discoverer, Marcellin Fournier, is always 
written furniert by Desmarest, 
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Habitat.—West Indies and coasts of South America. 

This species is generally common in the West Indies and southward 
along the coast of Brazil. It is very close to the northern Micropogon 
undulatus, and for this reason its real distinction from the latter has 
been generally overlooked until quite lately. We have examined nu- 
merous specimens from Cuba and from Rio Janeiro. 


85. MICROPOGCN ECTENES. 


Micropogon cctenes Jordan & Gilbert, Proc. U. 8: Nat. Mus., 1881, 355 (Mazatlan) ; 
Bull. U. S. Fish Com., 1882, 107 (Mazatlan). 
Habitat.—Pacifie coast of Mexico; Mazatlan. 
This species was found by Professor Gilbert in moderate abundance 
at Mazatlan, where it seems to take the place of the closely allied Mi- 
cropogon altipinnis. 


86. MICROPOGON ALTIPINNIS. 

Micropogon altipinnis Giinther, Proc. Zool. Soc., 1864, 149 (San José; Panama; Chia- 
pam). Giinther, Fish. Central America, 387 and 425, 1869 (Chiapam; San José; 
Panama). Jordan & Gilbert, Bull. U.S. Fish Com., 1882, 111 (Panama). 

Habitat.—Pacifie coast of Central America. 

This species is closely related to the others of the genus. It was 
found by Dr. Gilbert at Panama. Specimens from Panama are also in 
the museum at Cambridge. 


Genus XX.—UMBRINA. 


Scieena (part) Artedi, 1738 (includes Corvina). 

Sciezena (part) Linnzeus, Systema Nature, ed. x, 289, 1758 (wmbra; cirrosa). 
Umbrina Cuvier, Régne Animal, ed. i, 297, 1817 (cirrosa ; Sciwna L. being restricted to 
Sciena umbra, a Linnean, and Sciwna aquila, a non-Linnean species). 
Scizena Bleeker,* Poissons de la Céte de Guinée, 1862, 66 (cirrosa; not the earliest 

restriction to a Linnzean type). 
Umbrina Giinther, Gill, Jordan & Gilbert, and of authors generally. 

TYPE: Scicena cirrosa Linneus. 

This genus contains a considerable number of species, most of them 
being American. It agrees with Scie na in nearly all respects, except- 
jng the presence at the chin of a short, thick barbel. A similar barbel 
is found in the genus Menticirrhus, but notwithstanding the fact that 
all European writers have confounded Menticirrhus with: Umbrina, the 
two genera are not among the most closely related in this family. 


*“Je note ici que Vespéce typique du genre Sciana Art. étant ? Umbrina cirrosa 
CV., le nom de Sciana devra étre appliqué aux espéces dont Cuvier a fait des Um- 
brina, et ne pourra plus étre employé dans le sens de Cuvier. Ni M. Giinther ni M. 
Gill, dans leurs travaux sur les Sciénoides, paraissent avoir fait attention & ce que 
le nom générique d’Artedi est mal employé par les auteurs modernes, et M. Gill cite 
méme le Sciena aquila comme le type du genre.” (Bleeker, 1. c.) 

In quoting Umbrina cirrosa as the type of Artedi’s genus Sciena, Bleeker means merely 
that it is the one placed first by Artedi in the list of species. 
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We find ourselves unable to follow Bleeker in using the name Sciena 
for the group usually called Umbrina, for reasons which may be again 
briefly stated. Sciwna was originally (Artedi, 1738; Linneus, 1758) 


founded on the typical species of the two modern genera Umbrina and | 


Corvina. In 1817, Umbrina was set off from this group and Scicena was 
made to apply to the group later called Corvina, a third species 
(aquila) being added to Sciana. Later (1829) Corvina was separated 
by Cuvier. This gave Umbrina, Corvina, and Sciena, the latter name 
then standing for aquila. In 1862, Bleeker proposed to use Sciena for 
the type of Umbrina, because in enumerating his species of Sciena, Ar- 
tedi had made the Umbrina “‘ No. 1” and the Corvina “No. 2.” This 
is, however, a matter of no significance. In our view but one arrange- 
ment of these names is allowable. Umbrina must stand, Sciena must 
take the place of Corvina, and the third species (aquila) must take a 
new name—Pseudosciena Bleeker. 


ANALYSIS OF SPECIES OF UMBRINA. 
a. Dorsal rays X-I, 22 to 24. 

b. Snout moderate, 34 in head; stripes on body yellowish, bordered with steel blue ; 
preopercle with its bony margin distinctly serrate, the teeth at the angle 
broad and flattish. Body rather deep, the back elevated, the dorsal out- 
line regularly rounded, highest at first dorsal spines; profile steep ; snout 
low, bluntish, 34 in head ; eye small, 13 in snout, 14 in interorbital area, 
about 54 in head; mouth moderate, inferior ; maxillary reaching front of 
eye, 34 in head; preorbital one-third broader than eye; teeth villiform, 
in broad bands, the outer above little enlarged; lower pharyngeal teeth 
stout, conical, the inner posterior series slender. Spinous dorsal high 
the third spine 1} in head; soft dorsal scaleless; second anal spine 
small, 12 in soft rays, 2; in head; pectorals little shorter than ventrals, 
which are 12 in head; caudal slightly lunate, the upper lobe the longer. 
Color olivaceous, silvery below; upper parts with many wavy lines, yel- 
lowish in color, and each bordered on each side by a distinct streak of 
steel blue; the lines partly following the rows of scales, running nearly 
straight upward and backwards at the shoulders, more nearly horizontal, 
more irregular and more or less broken posteriorly ; free membrane of 
opercle jet black within and without; gillcavity pale. Head 3¢in length ; 
depth 3} to 33. D. X-I, 22 to 24; A. II, 7; scales 9-51 (pores)-12; about 
65 transverse series of scales'.22. 2.2.2 -.- cos ocele sce ee) se neee Crrrosa, 8&7. 

bb. [Snout very short, 44 in head; stripes on body dusky. Body somewhat elon- 
gate; the ventral outline straightish, dorsal outline elevated and much 
convex; profile steep and convex, slightly depressed over the eyes; snout 
bluntish, 44 in head; eye 6 in head, about equal to the broad preorbital ; 
mouth subinferior, horizontal; maxillary reaching past middle of eye, 
34 in head; barbel very short; dorsal spines rather strong, the longest 
21 in head; anterior dorsal rays highest; base of membrane scaly ; cau- 
dal slightly lunate; anal spine very strong, 3 in head; ventrals shorter 
than pectorals, which are 1} in head; scales very thin, covered with mi- 
nute scales on their base ; scales below the lateral line in horizontal series ; 
lateral line regularly arched to above posterior margin of anal. Coloration 
much asin Micropogon undulatus ; conspicuous undulating black lines fol- 
low the series of scales on Whole of boby above the pectoral ; pectoral, ven- 
tral, and anal blackish, with broad whitish margin. Head 3} in length; 
depth 38. D. IX-I, 24; A. II, 9; scales 6-60 (about)-10.] (Giinther.) 

REEDI, 88. 
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aa. Dorsal rays X-I, 26 to 28; serre of preopercle slender, not notably flattened. 

¢. Body with about nine dark vertical cross-bands, besides narrow undulating 
streaks along the rows of scales. Body rather stout, the back somewhat 
arched ; eye 34 in head; preopercle finely denticulate ; mouth moderate, 
the maxillary reaching to below middle of eye ; teeth subequal, villiform, 
in broad bands; gill-rakers minute, slender, 5-+9; second dorsal spine 
highest, 1? in head; second anal spine about 24; pectorals short, 1} in 
head; ventrals 14; lateral line little arched. Head 3%; depth 3. D. 
X-I, 26 to 28; A. II, 6or7; scales 5-48-10............ BROUSSONETI, 89. 

ce. Body without dark cross-bands, the rows of scales above with distinct undu- 
lating streaks. 

d. Snout bluntish, short, 44 in head; serrx of preopercle comparatively numer- 
ous and strong, subterete. Body not very deep, the profile somewhat de- 
pressed over the eyes ; eye 14 in snout, 14 in interorbital space, 5 in head ; 
preorbital not quite so broad as eye; mouthinferior, the maxillary reaching 
to middle of eye, 23 in head; teethin broad bands, the outer series above 
little enlarged ; gill-rakers shortish, rather stout, shorter than pupil, 6+9; 
pharyngeal teeth longer and more numerous than in cirrosa; highest 
dorsal spine 14 in head ; caudal slightly lunate ; second anal spine strong, 
24+ in head 3 color bluish above, silvery below; a dusky blotch on center 
of opercle ; back and sides with distinct streaks of deep olive following 
the centers of the rows of scales, these lines regular and not interrupted; 
they run obliquely upward and backward below as well as above the 
lateral line, those below being more nearly horizontal; fins chiefly bright 
yellow; membrane of opercle pale; lining of gill cavity dusky. Head 34 
in length; depth 34. D. X-I, 27; A. II, 6 or7; lat. 1. with about 50 
pores; about 60 transverse rows of scales..--...---..---- RONCADOR, 90. 

dd. Snout longer than eye, 3 to 3} in head; preopercle distinctly serrate. 

e. Second anal spine large, 2 in head; profile straight, moderately steep ; 
. snout rather acute; eye 44. in head ; mouth small, inferior, the maxillary 
nearly reaching middle of orbit, its length 24 in head; teeth subequal; 
gill-rakers scarcely developed, 4 +- 9; third dorsal spine highest, 1% in 
head; anterior dorsal rays much longer than posterior ones; anal fin 
pointed, the second soft ray longest, the second spine very strong, 2 in 
head; ventrals slightly longer than pectorals, 14 in head; lateral line 
moderately arched anteriorly ; color bluish, silvery below ; conspicuous 
dark lines following the rows of scales, those below lateral line oblique 

as well as those above; spinous dorsaldusky. Head 33 in length; depth 

See DEX 2678 Ay wl ios scales 5-48-68) 1. obs bk 25 AN TIIOIE 

ee. Second anal spine short and thickish, 3 in head. Back elevated, the an- 
terior profile steep and rather convex; snout blunt, much protruding ; 
mouth small, horizontal; the maxillary reaching just past pupil, 3 in head; 

eye 5 in head; preopercle finely and sharply serrate; gill-rakers very 
small; pectoral short, 14 in head; longest dorsal spine 2; caudal fin 
slightly lunate, the upper lobe the longer; scales above lateral line in 
very oblique series, in oblique series below lateral line anteriorly ; color, 
grayish, yellow below; faint dark lines along the scales on the upper 
half of the body, golden lines on scales below; dorsals finely punctu- 
late; fins pale; gill cavity pale within. Head 32 to 32; depth 3+ to 34. 

D. X-I, 28 or 29; A. II, 6; lat. 1. 50 to 53. ....-......GALAPAGORUM, 92. 
aaa. Dorsal rays X-I, 31 to 33; preopercle with its edge weakly crenulate; snout 
very blunt, not longer than eye, 4 in head; back elevated; profile de- 
pressed posteriorly, anteriorly gibbous; mouth rather large, subter- 
minal; maxillary reaching posterior border of pupil, 2} in head; gili- 
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rakers short and slender, 5-+-9; second dorsal spine highest, 2 in head; 
soft rays high; second anal spine 24 in head ; pectorals slightly shorter 
than ventrals, which are 12 in head. Color bluish, silvery below, dark 
streaks along the rows of scales very faint, broader than the pale inter- 
spaces. Head 34in length; depth3. D.X-I, 33; A. 1,7; scales 8-53-9. 
DorRSALIs. 93. 
87. UMBRINA CIRROSA. 


Sciena No. 1. Artedi, Genera 38, 1734 (Mediterranean). 
Sciena cirrosa Linnieus, Syst. Nat., ed. x, 289, 1758 (Mediterranean ; after Artedi). 
Johnius cirrhosus Bloch & Schneider, Syst. Ichth., 72, 1801. 
Umbrina cirrhosa of recent writers generally. 
Perca umbra Lacépede, Hist. Nat. Poiss., iii, 16, 1802 (not Sciana wmbra Linneus). 
Chilodipterus cyanopterus Lacépéde, Hist. Nat. Poiss., iii, 546, plate 6, fig. 3, 1802 (on 
a painting by Plumier). 
Coracinus boops Pallas, Zoographia Rosso-Asiat., iii, 259, 1811. 
Umbrina vulgaris Guichenot, Expl. de Algérie, 43, 1850 (coast of Algeria). 
Sciena cestreus Gronow, Cat. Fish., ed. Gray, 52, 1854 (Mediterranean). 
Habitat—Mediterranean Sea. 
This handsome species is rather common in the waters of Southern 


Europe. Our specimens are from Venice and Palermo. 


88. UMBRINA REEDI. 


Umbrina reedi Giiather, Shore Fishes, Challenger, 25, plate xiii, fig. B, 1880 (Juan 
Fernandez ). 
Habitat.—Coast of Chili. 
We know this species from Giinther’s description only. 


89. UMBRINA BROUSSONETI. : 


Umbrina broussoneti Cuv. & Val., Hist. Nat. Poiss., v, 187, 1830 (Jamaica). Storer, 
Syn. Fish. North Am., 324, 1846 (copied). Giinther, Cat. Fish. Brit. Mus., ii, 
277, 1860 (San ‘Domingo, Jamaica). Cope, Ichthyol. Lesser Antilles, 471, 
1870 (St. Martin). Jordan & Gilbert, Syn. Fish. N. Am., 576, 1883 (specimens 
described from Indian River, Florida). 

Umbrina coroides Cuv. & Val., Hist. Nat. Poiss., v, 187, 1830 (Brazil). Storer, Syn. 
Fish. North Am., 323, 1846 (copied). Poey, Enumeratio, 48, 1875 (Cuba). 

Habitat.—W est Indian Fauna; Florida to Brazil. 

This species is known to us fom two specimens taken by Dr. J. A. 
Henshall in the Indian River, Florida. These agree on the whole bet- 
ter with Umbrina coroides C. & V., than with Umbrina broussoneti ; 
but we think that Dr. Giinther is probably right in regarding the two- 
nominal species as identical. 

We have also examined specimens from Jérémie, Hayti, and from 
Pernambuco in the museum at Cambridge. 


90. UMBRINA RONCADOR. 
(THE YELLOW-FINNED RONCADOR. ) 


Umbrina undulata Steindachner, Ichthyol. Beitr., iii, 21, 1875 (San Diego) (not of 
Girard). 

Umbrina «anti Jordan & Gilbert, Proc. U. 8S. Nat. Mus., 1881, 48 (Santa Barbara south- 
ward). Jordan & Gilbert, Proc. U. 8. Nat. Mus., 1880, 456 (Santa Barbara, 
San Pedro, San Diego) (not of Gill). 
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Umbrina roneador Jordan & Gilbert, Proce. U. S. Nat. Mus., 1881, 277 (west coast 
Lower California). Jordan & Gilbert, Syn. Fish. North Am., 576, 1883. Rosa 
Smith, West American Scientist, 1885, 47 (San Diego). 
Habitat.—Coast of Southern California; north to Santa Barbara. 
This species is rather common along the coast of Southern California 
from Santa Barbara as far south as Cerros Island. It is a handsome 
species, brightly colored in life, and of some value as food, 


91. UMBRINA XANTI. 


Umbrina xanti Gill, Proc. Acad. Nat. Sci. Phila., 1862, 256 (Cape San Lucas). Jor- 
dan & Gilbert, Proc. U. S. Nat. Mus., 1882, 363 (Cape San Lucas). Jordan 
& Gilbert, Bull. U. S. Fish Com., 1832, 107 (Mazatlan) and 111 (Panama), 
Gilbert, Bull. U. S. Nat. Mus., 1882, 112 (Punta Arenas). | 

Umbrina analis Giinther, Fishes Central America, 387 and 426, 1869 (Panama). 

Habitat.—Pacific coast of tropical America, Cape San Lucas to Pan- 
ama. 

This species is rather common along the west coast of Mexico, speci- 
mens having been taken by Dr. Gilbert, at Mazatlan, Punta Arenas, 
and Panama. These are identical with Gill’s types of U. xanti and with 
Giinther’s U. analis, both of which have been examined by us. 


92. UMBRINA GALAPAGORUM. 


Umbrina galapagorum Steindachner, Ichthyol. Beitr., vii, 20, 1878 (James Island, Gal- 
apagos). 
Habitat.—Galapagos Archipelago. 
This species is known from Dr. Steindachner’s original types, most 
of which are still in the Museum of Comparative Zoology. 


93. UMBRINA DORSALIS. 


Umbrina dorsalis Gill, Proc. Acad. Nat. Sci. Phila., 1862, 257 (Cape San Lucas). 
Jordan & Gilbert, Proc. U. 8. Nat. Mus., 1882, 363 (Cape San Lucas). Jordan 
& Gilbert, Bull. U. S. Fish Com., 1882, 107 (Mazatlan). ; 

Habitat.—Pacific coast of Mexico. 

This species seems to be rather rare. A large example was taken by 
Dr. Gilbert at Mazatlan, and this has been compared by us with the 
types of U. dorsalis, young examples taken at Cape San Lucas by Mr. 
Xantus. 


Genus XXI.—MENTICIRRHUS. 


Menticirrhus Gill, Proc. Acad. Nat. Sci. Phila., 1861, 86 (alburnus). 
Cirrimens Gill, Proc. Acad. Nat. Sci. Phila., 1862, 17 (ophicephalus). 
Umbrula Jordan & Eigenmann, subgenus nov. (littoralis). 

TyPE: Perca alburnus Linneus= Cyprinus americanus Linneus. 

This genus is one of the most strongly marked in the family. It has 
been confounded by all European writers with Umbrina, with which it 
has not very much in common except the presence of the barbel at the 
chin. All the species are American, and most of them are closely re- 
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lated to each other. Two of them, however (littoralis, elongatus), while 
retaining the external form and appearance of the others, differ from 
them widely in the form of the lower pharyngeai teeth and in the pres. 
ence of gill-rakers. These we have placed in a distinct subgenus, which 
we have called Umbrula. Another species (ophicephalus) is also some- 
what aberrant and represents a third subgenus (Cirrimens). 

The species of Menticirrhus are all bottom fishes. The low, elongate 
body, the large pectorals, and the obsolete air-bladder are all characters 
related to this peculiarity of habit. 


ANALYSIS OF SPECIES OF MENTICIRRHUS. 


a. Dorsalspines about 13; head very low, thick, sub-terete, the snout blunt and very 
prominent; lower Rican ceala with acute teeth ; ae -rakers 
obsolete. (Cirrimens Gill.) 

b. Body formed as usual in Menticirrhus; long and low, little compressed ; head 
with very convex cross-outlines, high in front, gibbous above 
the nostrils; profile depressed above eye; snout 34 in head ; 
projecting for one-third its length; eye small, 5 or 6; mouth 
very small, inferior, the outer teeth in the upper jaw mod- 
erately enlarged; maxillary reaching to opposite middle of 
eye, 33 in head; gill-rakers minute, reduced to little fleshy 
projections; gill openings contracted, the membranes more 
united below than in other species; preopercle with flexible 
cilia; lower pharyngeals small, the teeth mostly pointed ; 
spinous dorsal high, the longest spines 1} in head; pectorals 
short, 14 in head, not reaching tips of ventrals; caudal §S- 
shaped, the lower lobe the longer. Color, dark gray; pec- 
torals dusky. Head 4; depth 4. D. XII-I, 23; A. I, 8; 
Scalest747(pores).- i. 5 Seek eae OPHICEPHALUS, 94. 

aa. Dorsal spines usually eleven; head not terete, more depressed, with lower snout. 

c. Gill-rakers obsolete, reduced to tubercular prominences, covered with teeth 
similar to those on the other gill arches; lower pharyngeals 
narrow, the teeth villiform or cardiform, all of them acute 
or conical, none with rounded heads (molar); teeth in the 
outer series of upper jaw more or less enlarged ; scales on 
breast large. (Menticirrhus. ) 
ad. Soft dorsal rather short, its rays I, 18 to I, 22; snout prominent. 

Snout very prominent, 34 in head, its tip slightly turned upward, project- 
ing beyond the premaxillaries for a distance about two-thirds 
diameter of the eye; spinous dorsal elevated, its longest 
spines 1} in head, reaching beyond front of so{t dorsal; eye 
large, but considerably smaller than in M. nasus, 53 in head; 
mouth comparatively small, inferior, the maxillary reaching 
middle of eye, 34 in head; posterior margin of spinous dor- 
sal deeply concave; rays of soft dorsal low, subequal; caudal 
deeply f-shaped, the upper lobe much the longer, 14 in head; 
ventrals short, 13 in pectorals; pectorals 14 in head; lateral 
line concurrent with the back. Color, bluish above, silvery 
below; spinous dorsal dusky ; lining of gill cavity and 
inner side of pectorals dusky. Head 34 in length; depth 4. 
DX], 225) Ard,, 85 scales'6-50SL022 55 = 6 322s Simus, 95. 

ee, Snout less prominent, about 4 in head, its tip not recurved ; dorsal spines 
not elevated, the longest barely reaching soft dorsal, 14 in 
head. 
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J. Dorsal rays X-I, 22; eye very large, 44 in head; snout projecting be- 
yond lower jaw for a distance about equal to half the diame- 
ter of the eye; mouth small, inferior, the maxillary reach- 
ing to below middle of eye, 3 in head; pectoral 14 in head, 
caudal fin f-shaped, the upper lobe pointed, the lower 
rounded. Color, silvery ; fins blackish. Head 34in length; 
depth 4. D. X-I, 22; A. I, 8; scales 6-54-14 ....Nasus, 96. 

ff. Dorsal rays X-I, 19 or 20. 

g. Snout low and pointed, 33 in head, projecting much beyond the pre- 
maxillaries; eye rather large, 5}in head ; body long and low, 
with rather depressed profile, and low, sharp snout; maxil- 
lary extending beyond pupil, 3 in head ; preopercular serre 
somewhat bony, stiffer, and more distinct than in any other 
species, rather small and distant; gill-rakérs minute, about 
half length of nostril; outer teeth of upper jaw much en- 
larged, as in M. alburnus; scales on breast large; dorsal 
spines high, the longest reaching beyond front of soft dorsal, 
1} in head ; pectoralsrather short, 14. Color, plain, dark gray 
above, paler below ; gill cavity dusky; lower fins all dark. 
Head 3}; depth 4. D. IX-I, 20; A. I, 9; scales 55 (pores). 

AGASSIZI, 97. 
gg. Snout rather short and blunt, 4 in head, projecting beyond premax- 
illaries for about half a diameter of the eye; eye small, 7 
in head; maxillary reaching nearly to posterior margin of 
eye, 3in head; outer teeth of upper jaw much enlarged ; pec- 
toral long, 14 in head; ventral 2 in head; longest dorsal 
spine as long as pectoral, anal spine half as long as the rays; 
upper lobe of caudal not produced, Color, plumbeous, bright 
silvery below; lower fins mostly black. Head 3 in length; 

depth 4. D. X-I, 18 to 20; A. I, 9; scales 6-50-14. 
PANAMENSIS, 98. 

dd. Soft dorsal longer, its rays I, 23 to I, 25. 

h. Mouth comparatively large, the maxillary reaching to below middle 
of eye, 23 to 34 in head; teeth on lower pharyngeals acute; 
back and sides usually with oblique dusky bars; lower lobe 
of caudal longest. 

4. Outer teeth of upper jaw decidedly enlarged; dorsal spines not 
much elevated, the longest usually not reaching front of soft 
dorsal, 13 to 1} in head. Coloration, grayish silvery, the 
dark markings not pronounced and often obsolete. 

j- Dorsal rays X-I, 22 or 23; snout rather shorter and less pointed 
than in M. americanus, 34 in head; mouth smaller, the max- 
illary 3 in head. Coloration usually plain, sometimes very 
dark, otherwise as in Menticirrhus americanus. Head 32; 
depth 43, D. X-I, 22 or 23 (rarely 24); A. I, 7; scales 55 
CS UO eee eater oe, se alse tou Seinen, <--- MARTINICENSIS, 99) 

Jj. Dorsal rays X-I, 24 or 25; snout longer, 34 in head; maxillary 
reaching nearly to middle of eye, 24 to 3in head; eye small, 
2 in snout ; teeth villiform, in broad bands, the outer series of 
the upper jaw very much enlarged, larger than in the other 
species; ventrals short, 14 in pectorals; pectorals 14 in 
head; caudal f-shaped, the broad rounded lower lobe longer 
than the acute upper; scales all ctenoid, those of the breast 
larger and regularly placed. Color, grayish silvery, with ob- 
scure darker clouds along the back and sides; these marks 
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forming dusky bars, running obliquely forward and down- 
ward to considerably below the lateral line, these often 
obsolete; the bar at the nape saddle-like; lining of gill 
cavity dusky; pectoral yellowish, dusky at tip; an obscure 
dusky streak along lower parts of sides running into lower 
lobe of caudal. Head 33; depth 4 to5. D. X-I, 24 0r25; A. 
I, 7; scales 6-55 (pores)—12-......-...----- AMERICANUS, 100. 


ii. Outer teeth of upper jaw less enlarged ; spinous dorsal elevated, 


the longest spine reaching past front of soft dorsal, its length 
1} in head; coloration strongly marked, body scarcely sil- 
very. Profile slightly depressed above the eyes; eyes small, . 
24 in snout, 2in interorbital area, about 7 in head; snout long, 
bluntish, 34 in head; mouth large; maxillary reaching 
middle of eye, 24 in pend ventrals 14 in pectorals, which 
are 1; in head; scales all ctenoid. Color dusky gray above, 
sometimes blackish, the back and sides with distinct dark 
oblique cross-bands running downwards and forwards, the 
anterior one at the nape extending downward, meeting the 
second and thus forming a Y-shaped blotch on each side ; a 
dark lateral streak bounding the pale color of the belly, most 
distinct posteriorly, and extending on lower lobe of caudal ; 
inside of gill-cavity scarcely dusky ; pectoralsdark. Head 33 
to 4 in length; depth 44 to 43. D. X-I, 26 or 27; A.I, 8; scales 
7-53 (pores )— 14. Spat lre pel cade redder rere retees isanaaner) 101. 


hh. Mouth smaller, the maxillary ede scarcely to front of eye, 34 


in head; teeth on lower pharyngeals bluntish; coloration 
grayish, with dark streaks along the rows of scales. Snout 
long, little projecting, 3} in head; eye small, 7 in head, 24 in 
snout, 14 in interorbital area; outer teeth in upper jaw 
moderately enlarged, about asin WM. saxatilis ; lower pharyn- 
geals a little broader than in M. americanus, the teeth 
coarser, and many of them bluntish, none of them really molar, 
those of the inner posterior corner of the bone much enlarged ; 
ventrals 14 in pectorals, which are 14 in head; scales all 
etenoid. Color sooty-grayish, with bright reflections; the 
back, all the fins, and under side of head dusky ; undulating 
lines along sides running upward and backward, made of 
dark points in center of each scale ; back often with very 
faint dark cross-bars; edge of opercle dusky ; lining of gill- 
cavity slightly dusky. Head 4 in length; depth 4 to5. D. 
X-I, 25 or 26; A.1,8; scales 7-60-11 ....... UNDULATUS, 102. 


ec. Gill-rakers present, very short and somewhat slender; lower pharyngeals 


rather broad; some or nearly all of the teeth molar, 7. e., 
enlarged, with thickened, rounded heads, the molar teeth 
covering at least the anterior portion of the bone; teeth in 
the outer series of upper jaw scarcely larger than the others ; 
scales on breast small. (Umbrula Jordan & Eigenmann.) 


k. Upper lobe of caudal longer than lower; scales rather small, 


about 25 in an oblique series from vent forward to lateral 
line ; axillary scale one-third length of pectoral; snout very 
little projecting; gill-rakers very short, 3-4-5, the longest 
about one-third diameter of pupil; lower pharyngeal bones 
narrower than in littoralis, the molar teeth smaller, covering 
the whole anterior part of the bone; conical teeth on poste- 
rior part of the bone, the outermost row enlarged : body 
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more elongate than in other species; profile low, little con- 
vex; eye small, 24in snout,7 in head; snout long, 3 in head ; 
mouth small, the maxillary scarcely reaching front of eye, 
3 in head; second dorsal spine 1% in head; anterior soft 
rays of dorsal almost twice as long as the posterior ones, 
caudal with an f-shaped margin; ventrals 13 in pectorals ; 
pectorals 12 in head. Color bluish on sides and back, silvery 
below, without stripes or bands. Head 34 in length; depth 
42, D. X-I,22 to 24; A. 1,7; scales 5-53-13..-ELONGATUS, 103. 
kk. Upper lobe of caudal not longer than lower; scales rather 
large, 15 to 18 in an oblique series from vent upward and 
forward to lateral line; axillary scale not one-fourth length 
of pectoral; snout distinctly projecting beyond mouth, 33 in 
head; gill-rakers larger than in other species, the longest 
about $ length of pupil, the number X + 7; lower pharyngeal 
bones broad, most of the teeth developed as coarse molars, 
only those along the posterior margin conical; maxillary 
reaching past front of orbit, 3}in head; outer teeth of upper 
jaw scarcely enlarge]; longest dorsal spines reaching past 
front of soft dorsal, the free margin of the fin concave; cau- 
dal rather deeply lunate, the lower lobe rounded, the upper 
pointed; ventrals 1? in pectorals, which are 1} in head. 
Color silvery gray above, with biuish and bronze reflections, 
immaculate; a dark-bronze shade along sides on level of 
pectorals, extending to tail and along cheeks; belly below 
this abruptly white; dorsals light brown, spinous dorsal 
black at lip, the base narrowly white; caudal pale, its tip 
usually hlack ; inner lining of pectoral and ventrals blackish ; 
gill cavity pale. Head 34 in length; depth 42. D. X-I, 23 
to 25; A. I, 7; scales 6-53 (pores)-12 ...-.. LITTORALIS, 104, 


94. MENTICIRRHUS OPHICEPHALUS. 


Umbrina ophicephalus Jenyns, Zool. Beagle, Fish, 45, 1842 (Coquimbo, Chili). Giin- 
ther, Cat. Fish. Brit. Mus., ii, 277, 1860 (copied). 
Cirrimens ophicephalus Gill, Proc. Acad. Nat. Sci. Phila., 17, 1862. 

Habitat.—Coast of Chili and Peru. * 

This singular species is represented by numerous specimens large and 
small in the Museum of Comparative Zoology. These cre from Caldera, 
Chili (8603, M. C. Z.), and from Callao, Peru. It seems to us that the 
name Cirrimens proposed for this species can be used for a subgenus 
only. 

95. MENTICIRRHUS SIMUS. 


Menticirrhus nasus Jordan & Gilbert, Bull. U. S. Fish Com., 1882,107 and 111 (Ma- 
zatlan and Panama) (not Umbrina nasus Giinther). Jordan, Cat. Fish. North 
America, 94, 1885 (name only). 

Menticirrhus simus Jordan & Eigenmann, sp. nov. 

Habitat.—Pacific coast of tropical America; Mazatlan to Panama. 
This species is known to us from the specimens collected by Dr. C. H. 

Gilbert at Mazatlan and Panama. 

It was at first identified somewhat doubtfully with Menticirrhus nasus 
by Jordan and Gilbert. The examination of the original type of Um- 
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brina nasus has convinced Dr. Jordan that this is a different species. 
We here describe in detail the typical specimen under the name of 
Menticirrhus simus. 


Menticirrhus simus sp. nov. Type No. 28292, U.S. Nat. Mus. 


Depth 4 in length (5 in total); head 34 (44). D. X-I, 22; A.I, 8; 
scales 6-52-10. 

Body robust; back somewhat compressed and regularly arched ; 
depth about uniform between the first dorsal spine and the first soft 
ray; caudal peduncle rather heavy ; distance from last dorsal ray to be- 
ginning of middle caudal ray slightly more than 2 in head. 

Head subconical; profile steep, slightly depressed over the posterior 
part of eyes; snout abruptly blunted, turned up anteriorly, suggest- 
ing the form of snout in the genus Heterodon ; five large incisions in the 
upper lip, three large oval and three small round pores above them, 
as in other species of Menticirrhus; snout 34 in head ; eye 53 in head ; 
mouth horizontal, inferior, the snout extending 4 of its length beyond 
the premaxillary; maxillary extending past middle of eye, slightly 
more than 3 in head. 

Teeth in lower jaw villiform in rather broad bands; upper jaw with 
a band of small teeth and an outer series of enlarged ones ; largest teeth 
of the outer series slightly longer than the anterior nostril ; preopercle 
with fine widely placed teeth on its membranous border; gill-rakers ob- 
solete; pseudobranchie very large; lower’pharyngeal teeth villiform, 
those of the inner series much enlarged ; first dorsal beginning behind 
. base of pectoral; the first spine minute; the second spine highest, 
reaching to third dorsal ray, 14 in head; posterior margin of spinous 
dorsal deeply concave; dorsal soft rays low, subequal; caudal un- 
equally lunate, the upper lobe much the longer, 11 in head; anal in- 
serted under fifth dorsal ray; its spine weak, 5 in head; the anterior 
anal rays much the longer, but not‘extending to tipof last rays; ventrals 
12 in pectorals; pectorals 1} in head. 

Seales large; all strongly ctenoid ; those in the lateral line and those 
above it more or less covered with smaller ones. Soft dorsal, with a 
very narrow scaly sheath. Bases of pectorals and caudal densely scaly, 
the rest of the fins naked. Color, grayish above, lighter below; lower 
parts of sides with numerous dark points; faint lines following the rows 
of scales above; spinous dorsal dusky, anal with dark specks; axil and 
inner margin of pectoral dusky; other fins plain ; lining of gill cavity | 
dusky. 

This species differs from Menticirrhus nasus (Giinther) in the size of 
the eye, the size of the teeth, and the size and shape of the snout. Dr. 
Jordan has examined the type of M. nasus and verified the description 
of Giinther. The large size of the eye in M. nasus is not due to the im- 
maturity of the typical example. 


[87] . REVIEW OF THE SCIMNIDA. 429 


96. MENTICIRRHUS NASUS. . 


Umbrina nasus Giinther, Fishes Central America, 387 and 426, 1869 (Panama). Jor- 
dan, Proc. Acad. Nat. Sci. Phila., 1883, 289 (Central America). 
Habitat.—Pacifie coast of tropical America, Mazatlan to Panama. 
This species is known to us from Dr. Giinther’s original type. No 
others have since been taken, if, as we suppose, our Menticirrhus simus 
is really a distinct species. 


97. MENTICIRRHUS AGASSIZI. 


Menticirrhus agassizi Jordan, sp. nov. (Caldera). 

Habitat.—Coast of Chili. 

This species is known from a single specimen, 64 inches long, in the 
Museum of Comparative Zoology, from Caldera, Chili. It was found 
mixed with specimens of Menticirrhus ophicephalus, in bottle 8603. 

This species is named in honor of Professor Louis A gassiz. 


98. MENTICIRRHUS PANAMENSIS. 


Umbrina panamensis Steindachner, Ichthyol. Beitr., iv, 9, 1875 (Panama). 
Menticirrhus panamensis Jordan & Gilbert, Bull. U. 8. Fish Com., 1882, 107 (Mazatlan); 
l.c.,111(Panama). Jordan, Cat. Fish. North America, 94, 1885 (name only). 
Habitat.—Pacifie coast of tropical America, Mazatlan to Panama. 
This species is known to us from specimens taken by Dr. Gilbert at 
Panama and Mazatlan. 


99. MENTICIRRHUS MARTINICENSIS. 


Umbrina mariinicensis Cuy. & Val., Hist. Nat. Poiss., v, 186, 1830(Martinique). Storer, 
° Syn. Fish. North Am., 323, 1846 (copied). Giinther, Cat. Fish. Brit. Mus., ii, 
277, 1860 (copied). Jordan, Proc. U.S. Nat. Mus., 1886, 539 (note on type of 
Cuvier & Valenciennes). 
Umbrina gracilis Cuv. & Val., Hist. Nat. Poiss., v, 189, 1830 (Brazil). Giinther, Cat. 
Fish. Brit. Mus., ii, 277, 1860 (copied). Jordan, Proc. U. S. Nat. Mus., 1886, 
539 (note on type of Cuvier & Valenciennes). 
Umbrina arenata Cuyv. & Val., Hist. Nat. Poiss., v, 190 (Brazil). Jenyns, Zool. Beagle, 
Fishes, 44, 1842 (Bahia Blanca; Maldonado). Giinther, Cat. Fish. Brit. 
Mus., ii, 276, 1860 (Jamaica). 
Umbrina phalena Steindachner, Ichth. Notizen, ix, 20, 1869 (Santos, Brazil). 
Umbrina januaria Steindachner, Ichthyol. Beitr., v, 122, 1876 (Rio Janeiro). 

Habitat.—W est Indies to Patagonia. 

We have examined the types of Umbrina martinicensis and U. gracilis 
in the museum at Paris. We have also examined numerous specimens 
in the museum at Cambridge, apparently identical with these, from Rio 
Janeiro, Rio Grande do Sul, Victoria, Bahia, and Montevideo. The 
species seems to be as common in South America as its analogue I. 
americanus is in North America. The two are exceedingly alike, and 
martinicensis is probably a geographical variety of the other, distin- 
guished perhaps by a slightly smaller number of rays in the dorsal fin. 
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Were it not that the Sciznoid fauna of South America is chiefly dif- 
ferent from that of North America, we should scarcely hesitate to place 
martinicensis in the synonymy of americanus. Umbrina januaria is ap- 
parently based on the specimens from Rio Janeiro examined by us. 
Umbrina gracilis was based on the dried skin of a young example, dis- 
torted and varnished. 

Umbrina arenata, as described by Cuvier & Valenciennes, does not 
differ at all from M. martinicensis. As described by Dr. Giinther, the 
scales are 72 to 78 in arenata. It is evident, however, that Giinther 
has counted not the pores, but the number of vertical series of scales, 
and these range from 70 to 80 in nearly all of our species, the number 
exceeding the number of pores by about 20, and similarly exceeding 
the number of oblique series. We see no reason, therefore, for not 
placing arenata in the synonymy of martinicensis. 


100. MENTICIRRHUS AMERICANUS. 


(THE CAROLINA WHITING. ) 
[Plate VIII. ] 


Alburnus americanus (the Whiting) Catesby, Nat. Hist. Carolinas, etc., pl. 12, f. 2 
(Jordan, Proc. U. 8. Nat. Mus., 1884, 195). 

Cyprinus americanus Linneeus, Syst. Nat., ed. x, 321, 1758 (based on the Whiting of 
Catesby) (not Cyprinus americanus of the twelfth edition, which is a Cyprinoid, 
Notemigonus bosci Cuv. & Val.). 

Perca alburnus Linnzeus, Syst. Nat., ed. xii, 482, 1886 (on specimens sent from Charles- 
ton by Dr. Garden). Schépf, Schrift. Naturf. Freunde Berlin, viii, 162, 
1788. Bloch & Schneider, Syst. Ichth., 87, 1801. 

Centropomus alburnus Lacépéde, Hist. Nat. Poiss., iv, 249, 257, 264, 1802. 

Sciena alburnus Gronow, Cat. Fish., ed. Gray, 51, 1854 (South Carolina). 

Umbrina alburnus Cuvier & Valenciennes, v, 180, 1830 (in part). Holbrook, Ichthyol, 
8. Carolina, 136, plate 20, fig. 2, 1856 (South Carolina). Giinther, Cat. Fish. 
Brit. Mus., ii, 275, 1860. 

Menticirrhus alburnus Uhler & Luggeér, Fishes of Maryland, 101, 1876 (Chesapeake 
Bay). Jordan & Gilbert, Proc. U.S. Nat. Mus., 1878, 378 (Beaufort). Goode, 
Proc. U.S. Nat. Mus., 1879, 113 (Saint John’s River, Florida). Goode & Bean, 
Proc. U. S. Nat. Mus., 1879, 132 (Pensacola). Jordan & Gilbert, Proc. U.S. 
Nat. Mus., 1882, 282 (Galveston). Jordan & Gilbert, Proc. U. S. Nat. Mus., 
1882, 606 (Charleston). Jordan & Gilbert, Syn. Fish. North Am., 577, 1883; 
Goode, Hist. Aquat. Anim., 376, plate 127 b, 1884. Goode & Bean, Proc. U.S. 
Nat. Mus., 1885, 202 (Linnzan types). Jordan, Cat. Fish. North America, 94, 
1885 (name only). 

Umbrina phalena Girard, Proc. Acad. Nat. Sci. Phila., 1858, 167 (Indianola, Brazos 
Santiago). Girard, U.S. and Mex. Bound. Survey, 138, 1859. 


Habitat.——South Atlantic and Gulf coasts of the United States, 
Chesapeake Bay to Texas. 

This species is very common on the sandy coasts of our Southern 
States, where it is a food-fish of some importance. 

As elsewhere stated, this may be identical with the South American 
Menticirrhus martinicensis. 
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This species has generally received the specific name of alburnus 
given to it by Linnzus in the twelfth edition of the Systema Nature. 
In the tenth edition of the Systema, Linnzeus had already given the 
specific name of americanus to the Whiting of Catesby. There is no 
doubt that Catesby had this common species in mind, although his 
rude figure resembles the Surf Whiting (littoralis) fully as much as it 
does the common Whiting. 


101. MENTICIRRHUS SAXATILIS. 
(THE KING-FISH; SEA MINK.) 
[Plate IX. ] 


Johnius saxatilis Bloch & Schneider, Syst. Ichth., 75, 1801 (New York). 

Menticirrhus saxatilis Jordan, Proc. Acad. Nat. Sci. Phila., 288, 1883 (note on type of 
Bloch & Schneider). Jordan, Proc. U.S. Nat. Mus., 1884, 129 (Key West). 
Jordan, Cat. Fish. North America, 94, 1885 (name only). 

Umbrina alburnus DeKay, New York Fauna, Fishes, 78, plate 7, fig. 20, 1842 (New 
York). Storer, Syn. Fish. North Am., 323, 1846 (Massachusetts) (not Perca 
alburnus L.). 

Sciena nebulosa Mitchill, Trans. Lit. & Phil. Soc. New York, 406, plate 3, fig. 5, 
1815 (New York) (not of Gmelin). 

Umbrina nebulosa Storer, Fishes -Massachusetts, 35, 1839 (near Boston light house). 
Ayres, Fishes of Brookhaven, L. I., 259, 1842. Storer, Hist. Fish: Mass., 124, 
plate ix, fig. 4, 1867 (Boston light-house; Lynn; Provincetown). Giinther, 
Cat. Fish. Brit. Mus., ii, 275, 1860 (New York). 

Menticirrhus nebulosus Goode & Bean, Fish. Essex Co. and Mass. Bay, 17, 1879 (Dan- 
vers ; Spite Bridge ; Marblehead light-house). Bean, Proc. U. S. Nat. Mus., 
1880, 93 (Wood’s Holl, Mass ; Noank, Conn.; Cohasset Narrows, Mass). Goode, 
Proc. U. S. Nat. Mus., 1881, 113 (St. John’s River, Florida). Jordan & Gil- 
bert, Proc. U. S. Nat. Mus., 1882, 282 (Pensacola). Jordan & Gilbert, Syn. 
Fish. North America, 577, 1883. Goode, Hist. Aquat. Anim., 375, plate 127a, 
1884. 


Habitat.—Atlantic and Gulf coasts of the United States, Boston to 
Key West and Pensacola, most common northward. 

This species is generally common along the coasts of our Northern 
States, its greatest abundance being north of the limit of M. americanus, 
a species which it very closely resembles, the differences being of com- 
paratively little importance. Southward its distribution seems to be 
peculiar. A large specimen was obtained by Dr. Jordan at Pensacola 
and several small ones at Key West. All these are very dark in color, 
but not otherwise evidently different from the common northern form. 
The name savatilis should be used for this species. The original type 
of Johnius saxatilis, sent by Schépf (?) to Bloch, is still in the museum at 
Berlin, where it has been examined by us. The name sazatilis for the 
Whiting, like that of regalis for the Weak-fish, came about through a 
confusion of the vernacular names, the supposed .“‘ King-fish” being 
named ‘‘ Johnius regalis” by Bloch, and the supposed ‘ Rock-fish,’’ 
“ Johnius saxatilis.” 
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102. MENTICIRRHUS UNDULATUS. 
(THE CALIFORNIA WHITING OR ‘‘ SUCKER.”) 


Umbrina undulata Girard, Proc. Acad. Nat. Sci. Phila., 1854, 148 (San Diego, Cal.). 
Girard, U. S. Pacif. R. R. Survey, 121, 1859 (San Diego, Cal.). 
Menticirrhus undulatus Gill, Proc. Acad. Nat. Sci. Phila., 1462, 17 (name only). Jor- 
dan & Gilbert, Proc. U. 8. Nat. Mus., 1880, 456 (Santa Barbara, San Pedro, 
San Diego). Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881, 48 (Santa Bar- 
bara, southward). Jordan & Gilbert, Syn. Fish. North Am., 578 and 933, 
1883. Rosa Smith, West American Scientist, 1885, 47 (San Diego). Jordan, 
Cat. Fish. North America, 94, 1885 (name only). 
Habitat.—Coast of Southern California, north to Santa Barbara. 
This species is rather common along the sandy coasts of Southern 
California, where it is a food-fish of moderate importance. Girard’s 
type of Umbrina undulata has been examined by us. It is a young ex- 
ample of this species. 


103. MENTICIRRHUS BLONGATUS. 


Umbrina elongata Giinther, Proc. Zool. Soc. Lond., 1864, 148 (Chiapam). Giinther, 
Fishes Central America, 387 and 425, plate 64, fig. 2, 1869 (Chiapam). Stein- 
dachner, Ichthyol. Beitr., iv, 9, 1875 (Panama north to ‘‘San Diego,” con- 
founded with MW. undulatus). ; 

Menticirrhus elongatus Jordan & Gilbert, Bull. U. 8. Fish Com., 1882, 107 (Mazatlan). 
Jordan, Cat. Fish. North America, 94, 1885 (name only). 

Umbrula elongata Jordan & Eigenmann. 

Habitat.—Pacific coast of tropical America, Mazatlan to Panama. 

This species is rather common on the west coast of Mexico. Its rela- 
tions are evidently with M. littoralis, but in several respects it repre- 
sents a transition towards Menticirrhus undulatus, its nearest relative 
among the typical Menticirrhi. 


104. MENTICIRRHUS LITTORALIS. 
(THE SurRF WHITING; SILVER WHITING.) 


Umbrina littoralis Holbrook, Ichthyol. 8. Carolina (first edition), 142, plate 20, fig 1, 
1856 (South Carolina). Giinther, Cat. Fish. Brit. Mus., ii, 276, 1860 (copied). 
Menticirrhus littoralis Jordan & Gilbert, Proc. U.S. Nat. Mus., 1878, 378 (Beaufort). 
Bean, Proc. U. S. Nat. Mus., 1880, 93 (Florida). Jordan & Gilbert, Proc. 
U. S. Nat. Mus., 1882, 283 (Pensacola, Galveston). Jordan & Gilbert, Proc. 
U. S. Nat. Mus., 1882, 606 (Charleston). Jordan & Gilbert, Synopsis Fish. 
North Aim., 933, 1883. Bean, Internat. Fishery Exhib., 56, 1883 (Matanzas 
River Inlet, Florida). Jordan, Cat. Fish. North America, 94, 1885 (name 
only). 
Umbrula littoralis Jordan & Eigenmann. 
Habitat.—South Atlantic. and Gulf coasts of the United States, 
North Carolina to Texas. ° 
This species is generally common in the surf along the sandy shores of 
the Southern States. It resembles VW. americanus somewhat in external 
characters so that it has often been confounded with it by careless ob- 
servers. Its technical distinctions are, however, numerous, and in the 
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form of its pharyngeal teeth it differs in a marked degree from all the 
other species of Menticirrhus except M.elongatus. Were it not that M. 
elongatus and M. undulatus are both in several respects intermediate 
between M. littoralis and the typical forms of Aenticirrhus, we should re- 
gard the subgenus Umbrula, based on M. littoralis, as certainly worthy 
of full generic rank. 


Genus XXIT.—PARALONCHURUS. 


Paralonchurus Bocourt, Nouv. Arch. Mus., iv, 21, 1869 (petersi). 

TypPE: Paralonchurus petersi Bocourt. 

This genus seems to be most nearly related to Lonchurus, being in 
some respects intermediate between that and ordinary Sciznoids. But 
one species has been described. 


ANALYSIS OF SPECIES OF PARALONCHURUS. 


a. Body long and low ; head slender, flattish, somewhat spongy above, with protub- 
erant snout; eye 8; in head; snout 33; interorbital area 3; mouth horizontal ; 
maxillary 2% in head; teeth in villiform bands; upper jaw with a conspicuous 
outer row of larger ones; chin with 5 pores, a multifid barbel at the symphysis; 
rami with a row of slender barbels along inner edge; dorsal low, highest behind; 
soft dorsal scaled at base only ; caudal pointed, as long as head; anal spinessmall; 
second spine as long as snout; pectorals very large, 24 in body; seales rather large, 
eycloid; color light olive with faint stripes on rows of scales; pectoral dusky; 
other fins plain. Head 3} in length; depth 4. D. X-I, 30; A. II, 9; scales 8— 
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105. PARALONCHURUS PETERSI. 


Paralonchurus petersi Bocourt, Nouv. Archives du Muséum, iv, 1869, 22 (San Salva- 
dor). Jordan, Proc. U.S. Nat. Mus., 1886 (Panama). 

Habitat.—Pacifie coast of tropical America, Panama. 

This rare species is now known to us from the original account of Dr. 
Bocourt and from Dr. Jordan’s notes on the original type in the museum 
at Paris. Specimens were later taken by Dr. Gilbert at Panama, but 
all of these have been destroyed by fire. 

A second species of Paralonchurus was obtained by Dr. Gilbert, but 
the typical specimens were. destroyed by fire and no description has 


been published. 


The following is Bocourt’s description : 

PDL 305 0A2 TE 9: (On Tee. hs V1.5. , lat. 50.) Letrans. 2. 

“ CARACTERES.—Corps allongé comprimé; la plus grande hauteur, 
prise 4 la naissance des pectorales, est contenue quatre fois dans la lon- 
gueur (la caudale non comprise), la téte y entrant trois fois et demie. 
Museau déprimé, percé en avant @un gros pore; deux lobes arrondis 
au-devant de la bouche, au-dessus de chacun desquels se trouve un 
autre pore. Diamétre horizontal de Vceil, compris trois fois et demie 
dans la largeur de l’espace interorbitaire, et prés de dix fois dans la 

S. Mis. 90——28 
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longueur de la téte. Bouche placée sous le museau, V’extrémité du max- 
illaire ne dépassant pas verticalement le bord postérieur de VPorbite. 
Quatre pores sous la machoire inférieure; entre les deux premiers on 
apercoit un petit barbillon maltifide touchant a la symphyse, et il y en 
a dix @une grande ténuité placés sur chacune des branches de la ma- 
choire inférieure. Préopercule arrondi; une crénelure membraneuse 
existe sur son bord postérieur. Ligne latérale infléchie au-dessus de 
Vanale. Pectorales trés développées. Dorsale profondément échancrée 
et & rayons Gpineux faibles; le premier, trés court, prend naissance au- 
dessus de Vorigine des pectorales; le quatrieme, Je plus long, égale la 
largeur de Vespace interorbitaire. Ventraies attachées au méme niveau 
que les précédentes. Anale petite, et 4 épines médiocres. Caudale 
pointue, sa longueur égale celle de la téte. Anus plus éloigné, de Pex- 
trémité de la queue que du bout du museau. Vessie aérienne épaisse, 
argentée et prolongée en une pointe trés déliée. Ecailles cycloides. 

“Un seul exemplaire a été rapperté de La Union, République du Sal- 
vador. 

‘¢Longueur totale, 0™ 256.” 


Genus XXIITI.—LONCHURUS. 


Lonchurus Bloch, Syst. Ichth., plate 360, 1793 (barbatus = lanceolatus). 

TypE: Lonchurus barbatus Bloch. 

This genus contains apparently but a single species, a rather rare in- 
habitant of the Caribbean waters. This species we have not been able 
to examine. 6 

The genus seems to be one of the most remarkable of the family. Ex- 
cept its analogue, Paralonchurus, it seems to have no very near rela- 
tives. 

ANALYSIS OF SPECIES OF LONCHURUS. 


a. [Body long and low; the profile straightish, depressed over the eyes ; interorbital 
area as broad as eye, which is as long as snout; snout small, 10 in head; snout 
soft, depressed, with conspicuous pore at tip; mouth oblique, subinferior; maxil- 
lary reaching a little beyond eye ; teeth in fine bands; barbels 2, not longer than 
eye ; preopercle with crenulate, membranaceous margin; upper ray of pectoral 
much elongate,2+ in body; caudal elongate lanceolate, 4 in body; first ray of 
ventral reaching front of anal; anal short and high, its spines weak, inserted 
before middle of soft dorsal; scales mostly cycloid; lateral line becoming straight 
above anal; color brownish; pectoral and caudal fins black, other fins dusky. 
Depth 4 in length. D.X or XI-I, 38 to 40; A.II, 7 or 8; lateral line 60 to 70. ] 
(Cuvier, § Valenciennes.). .2- 22-222 -- ---2-2 -- 22-8 serene o =~ >=" LANCEOLATUS, 106. 


106. LONCHURUS LANCEOLATUS. 


Perca lanceolata Bloch, Nov. Act. Se. Copenh., ili, 383. 

Lonchurus lanceolatus Giinther, Cat. Fish. Brit. Mus., ii, 317, 1860 (copied). 

Lonchurus barbatus Bloch, Ichthyol., plate 360, 1793. Bloch & Schneider, Syst. 
Ichthyol., 102, 1801 (Surinam). Cuv. & Val., Hist. Nat. Poiss., v, 193, 1830 (de- 
seribed from Bloch’s type). 
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Lonchurus depressus Bloch & Schneider, Syst. Ichthyol., 102, 1801 (Surinam). Cuv. & 
Val., Hist. Nat. Poiss., v, 195, 1830 (copied). Giinther, Cat. Fish. Brit. Mus., 
ii, 317, 1860 (West Indies). 
Habitat.—Coast of Guiana. 
This remarkable species we have had no opportunity to examine. 
We follow the suggestion of Dr. Giinther, in regarding the nominal 
species, Lonchurus depressus, as a synonym of L. lanceolatus. 


Genus XXIV.—POGONIAS. 


Pogonias Lacépéde, Hist. Nat. Poiss., ili, 138, 1802 (fasciatus =cromis). 
_ Pogonathus Lacépéde, Hist. Nat. Poiss., v, 121, 1803 (courbina = cromis). 


TYPE: Pogonias fasciatus Lacépeéde. 
This genus contains, so far as known, but a single species, a large 
coarse fish of our Atlantic coasts. 


ANALYSIS OF SPECIES OF POGONIAS. 


a. Body oblong, the back much elevated, ventral outline almost straight, the depth 
rapidly diminishing from the first dorsal spine backwards; depth 23 to 3 
in length; head 34; profile rather steep and slightly convex ; mouth mod- 
erate, inferior, the maxillary not reaching middle of eye, 34 in head; teeth 
in broad bands, the outer series above scarcely enlarged ; snout blunt,l onger 
than eye, 3} to 4 in head; lower pharyngeals large, completely united, coy- 
ered with many blunt molars and a small patch of conical teeth at the outer 
posterior corner; gill-rakers 4- 12, very short, slender; dorsal spines high 
but slender, the 4th highest, 2 in head; caudal subtruncate ; second anal 
spine very large, about 2 in head; pectorals about as long as head; scales 
large, those on breast small; color grayish silvery, with 4 or 5 broad dark 
vertical bars, these disappearing with age; fins blackish. D.X-I, 19 to 21; 
ACAD SOROS SCHLES OAV etO UO} oa aets, tose eee Se slee ss/acle ae Cromtis, 107. 

x. Body deep, the depth about 24 in length; snout blunt, 32 in head. D. X-I, 
21; scales 47; back usually without distinct oblique streaks . Var. cromis, 107 (a). 
xx. Body more elongate, the depth about 3 in length; snout more acute, 32 in 
head. D. X-I, 19; scales 50; color more silvery, with oblique faint dark 
streaks along the rows of scales above...........--.-- Var. courbina, 107 (b). 


107. POGONIAS CROMIS. 
(THE DRUM.) 
[Plates X and XI.] 
a. Var. cromis. 


Labrus cromis Linneus, Syst. Nat., ed. xii, 479, 1766 (Carolina). Gmelin, Syst. Nat., 
1292, 1788 (Carolina), 

Pogonias cromis Goode & Bean, Fishes of Essex County and Massachusetts Bay, 17, 
1879 (Provincetown). Goode & Bean, Proc. U.S. Nat. Mus., 1879, 131 (Peusa- 
cola). Bean, Proc. U.S. Nat. Mus., 1880, 93 (St. John’s River, Florida; near 
Charleston, 8. C.). Jordan, Cat. Fish. North America, 93, 1885 (name only). 

Labrus chromis Schoépf, Schrift. Naturforsch. Freunde Berlin, viii, 158, 1788 (New York). 

Sciena chromis Bloch & Schneider, Syst. Ichth., 82, 1801 (Carolina). Lacépéde, Hist. 
Nat. Poiss., iv, 314, 1802. 
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Pogonias chromis Cuvier, Regne Animal, plate 29, fig. 1, 1829. Cuv. & Val., Hist. Nat. 
Poiss., v, 206, 1850 (New York; Montevideo). DeKay, New York Fauna, 
Fishes, 80, 1842 (New York). Storer, Syn. Fish. North Am., 324, 1846 (copied). 
Holbrook, Ichth. S. Carolina, ed. 1, 112, plate 16, fig. 2 (South Carolina). 
Giinther, Cat. Fish. Brit. Mus., ii, 270, 1860 (Lake Pontchartrain), Uhler & 
Lugger, Fishes of Maryland, 98,1876 (Eastern Shore, Maryland). Jordan & 
Gilbert, Proc. U. S. Nat. Mus., 1878, 377 (Beaufort). Jordan & Gilbert, Proe- 
U. S. Nat. Mus., 1882, 280 (Benear cine Galveston). Jordan & Gilbert, Proc. 
U. 8S. Nat. Mus., 1882, 605 (Charleston). Jordan & Gilbert, Syn. Fish. North 
Am., 568, 1883. Jordan & Swain, Proc. U. S. Nat. Mus., 1884, 233 (Cedar 
Key). Jordan & Meek, Proc. U. 8. Nat. Mus., 1884, 237 (St. John’s River, 
Florida). Goode, Hist. Aquat. Anim., 367, Boe 121 and 122, 1884. 

Pogonias fasciatus Lacépéde, Hist. Nat. Poiss., iii, 137, 1802, Cuv. & Val., Hist. Nat. 
Poiss., v, 210, pl. 118, 1830 (New York). DeKay, ae York Fauna, Vishes, 81, 
pl. 14, fig. 40, 1842 (New York). Storer, Syn. Fish. North Am., 324, 1846 
(copied). Girard, U. 8. & Mex. Bound. Survey, 11, 1859 (Brazos Santiago). 
Holbrook, Ichthyol. S. Carolina, 118, pl. 16, fig. 1, 1860 (South Carolina). 
Giinther, Cat. Fish. Brit. Mus., ii, 270,1860 (copied). Giinther, Ann. and 
Mag. Nat. Hist., July, 1380 (Rio Plata). 

Mugil grunniens Mitchill, Report in part Fishes New York, 16, 1814 (New York). 

Labrus grunniens Mitchill, Trans. Lit. and Phil. Soc., 405, 1815 (New York). 

Mugil gigas Mitchill, Report in part Fishes New Y Rive 16, 1814 (New York). 

Sciwna gigas Mitchill, Trans. Lit. and Phil. Soc., 418, 1815 (New York). 

Pogonias gigas Ayres, Fishes of Brookhaven, L. I., 260, 1842 (Brookhaven, L. I.). 

Sciena fusca Mitchill, Trans, Lit. and Phil. Soc., 409, 1815 (New York). 


b. Var. courbina. 


Pogonathus courbina Lacépéde, Hist. Nat. Poiss., v, 121, 1803 (Rio Plata). 
Habitat.—Atlautic coasts of America; Long Island to Montevideo. 
This species is common on the sandy coasts of the United States, 

where it reaches a very large size. It is probably the largest of all the 

Scienide. It is a rather coarse fish, of no great value as food. 

There is no doubt that all the North American names belong to a 
single species, the form called fasciatus being simply the young 
The South American form (courbina) is scarcely different from the 

Northern. We have examined specimens in the museum at Cambridge 

from Rio Grande do Sul and other localities in Brazil. We have found 

only the slight differences noticed in the analysis above. 


Genus XXV.—APLODINOTUS. 


Aplodinotus Rafinesque, Journ. de Phys., 1819, 418 (grunniens). 

Amblodon Rafinesque, Journ. de Phys., 1819, 418 (base d on the pharyngeal teeth of 
A, grunniens, supposed to belong to a species of Buffalo-fish). 

Haploidonotus Gill, Proc. Acad. Nat. Sci. Phil., 1861, 102 (grunniens) (amended or- 
thography). 

Butychelithus Jordan, Man. Vert., ed. i, 242, 1876 (richardsoni = grunniens). 

TyPE: Aplodinotus grunniens Rafinesque. 

This genus contains a single species, a large coarse fish, confined to 
the fresh waters of the United States. The genus differs from Ron- 
cador chiefly in the complete union of the very large lower pharyngeal 
bones. 


a 
! 


| ANALYSIS OF SPECIES OF APLODINOTUS. 
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a. Body oblong; back much elevated and compressed; depth 27 in length; head 34; 
profile long and steep, straightish ; head slightly compressed ; mouth moderate, 
subinferior, low; the maxillary reaching past middle of eye, 3 in head; teeth in 
villiform bands, the outer above scarcely enlarged; lower pharyngeals completely 
united; the teeth less blunt than in Pogonias; gill-rakers short, thickish, 6-14; 
preopercle obscurely serrated; snout bluntish, longer than eye, 4} in head ; dorsal 
spines strong and high; second spine highest, 24 in head; a scaly sheath at the 
base of spines; the two dorsals connected; second anal spine very large, more 
than half the length of the head; caudal double truncate ; scales rather thin and 
deep, the series somewhat oblique; scales on breast rather large ; color grayish 
silvery, dusky above, sometimes very dark; back sometimes with oblique dusky 
streaks along the rowsof scales. D. X, 30; A. I, 7; scales 9-55-13. 

GRUNNIENS, 108. 


108. APLODINOTUS GRUNNIENS. 


(THE FRESH: WATER DruM, GASPERGOU, THUNDER-PUMPER, SHEEPSHEAD, CROAKER, 
BUBBLER, WHITE PERCH.) 


[Plate XII. ] 


Aplowinotus grunniens Rafinesque, Journ. de Phys., 1819, 88 (Ohio R.). Graham, Pre- 
liminary List Kansas Fishes, 77, 1884 (Kansas River). Jordan, Cat. Fish. 
North America, 93, 1885 (name only). 

Amblodon grunniens Rafinesque, Ichth. Ohiensis, 24, 1820(OhioR.). Agassiz, Am. Journ. 
Sci. and Arts, 1854 (‘Tennessee R.). Girard, U.S. Pac. R. R. Survey, 96, plate 
23, 1859 (St. Louis; Arkansas R.; Poteau R.; Milk R.). 

Haploidonotus grunniens Gill, Proc. Acad. Nat. Sci. Phila., 1861, 104. Jordan, Fishes 
of Upper Georgia, 319, 1876 (French Broad R.; Cumberland R,). Jordan, Man. 
Vert., ed. i, 241, 1876. Nelson, Fishes Ilinois, 44, 1876 (Lake Michigan). Jor- 
dan, Cat. Fish. Illinois, 50, 1878 (La Salle; Peoria). Bean, Proc. U.S. Nat. Mus., 
1880, 94 (Sandusky, O.; Cincinnati, O. ; Detroit, Mich. ; Au Sable Riv., Mich.). 
Jordan & Gilbert, Syn. Fish. North America, 567, 1883. Jordan, Ohio Geol. 
Survey, iv, 983, 1883 (Ohio R. ; Great Lakes). Forbes, Catalogue Fish. Tlinois, 
62, 1884 (Lake Michigan; Illinois R., Ohio R.). Goode, Hist. Aquat. Anim., 
370, plate 123, 1884. 

Sciena oscula Lesueur, Journ. Acad. Nat. Sci. Phila., 1822, 252, plate 13. Kirtland, 
Rept. Zool. Ohio, 168, 192, 1838 (Ohio). 

Corvina oscula Cuv. & Val. , Hist. Nat. Poiss., v, 98, 1836 (copied). Richardson, Faun. 
Bor. Amer., iii, 63, 1836. Kirtland, Boat! Journ. Nat. Hist., iii, 350, plate 6, 
fig. 3, 1840. Dekuy) New York Fauna, Fishes, 73, plate 21, fig. 63, 1842 (New 
York). Storer, Syn. Fish. North Am., 319, 1846 (copied). Giinther, Cat. Fish. 
Brit. Mus., ii, 297, 1860 (Ohio Canal; Lake Pontchartrain). 

Sciena grisea Lesueur, Journ. Acad. Nat. Sci. Phila., 1822, 254. 

Corvina grisea DeKay, New York Fauna, Fishes, 76, 1842 (New York). 

Corvina richardsoni Cuy. & Val., Hist. Nat. Poiss., v, 100 (Lake Huron). Richardson, 
Faun. Bor. Amer., 64, 77, 1836. DeKay, New York Fauna, Fishes, 76, plate 20, 
fig. 55,1842. Storer, Syn. Fish. North Am., 320, 1846 eee Giinther, Cat. 
Fish. Brit. Mus., ii, 298, 1860 (copied). 

Haploidonotus richar Donk Gill, Bree: Acad. Nat. Sci. Phila., 1861, 105 (name only). 

Eutychelithus richardsoni Jordar, Man. Vert., ed. i, 242, 1876 (copied). 

Amblodon concinnus Agassiz, Amer. Jour. Sci. Ate 1354, 307 (Tennessee R.). 

Haploidonotus concinnus Gill, Proc. Acad. Nat. Sci. Phila., 1861, 104 (name only), 
Jordan, Man. Vert., ed. i, 242, 1876 (copied). 
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Amblodon lineatus Agassiz, Am. Jour. Sci. Arts, 1855, 307 (Osage River). 

Haploidonotus lineatus Gill, Proc. Acad. Nat. Sci. Phila., 1861, 105 (name only). Jor- 
dan, Man. Vert., ed. i, 242, 1876 (copied). 

Ambloxon neglectus Girard, Proc. Acad. Nat. Sci. Phila., 1858, 167 (Rio Grande). 
Girard, U. 8S. and Mex. Bound. Survey, 12, plate v, fig. 6-10, 1859 (Rio Grande, 
Matamoras). 

Haploidonotus neglectus Gill, Proc. Acad. Nat. Sci. Phila., 1861, 105 (name only). 

Corvina (Amblodon) neglecta Steindachner, Ichth. Notizen, vi, 1867, 38 (‘‘ southern part 
of the west coast of the United States”), 

Habitat.—Fresh waters of the Eastern United States, chiefly west of 
the Alleghanies; Great Lakes to Dakota, and Texas. 

This species is one of the common inhabitants of our deep and slug- 
gish rivers and of our lakes. Under favorable circumstances it reaches 
a large size, and a weight of 40 to 50 pounds. It is held in rather low 
esteem as a food-fish, its flesh being rather coarse and flavoerless. In 
the lake region, as the “Sheepshead,” it is altogether worthless, but 
farther south it holds a higher rank, the “ White Perch” of the Ohio 
being regarded as a tolerdble food-fish. In Texas the same species, as 
the “‘ Gaspergou,” is regarded as one of the best of the river fish. 

There is no doubt that all of the nominal species above enumerated 
should be:referred to a single one, A. grunniens. 


Genus XX VL—EQUES. 


Eques Bloch, Ichthyologia, 1793 (americanus=lanceolatus). 

Equietus Rafinesque, Analyse de la Nature, 1815, 86 (substitute for Eques, the latter 
name being considered too short). 

Pareques (Gill Mss.) Goode, Bull. U. 8S. Nat. Mus., v, 50, 1875 (acuminatus). 

TYPE: Hques americanus Bloch=Chetodon lanceolatus L. 

This genus is one of the most remarkable in the family in respect to 
its osteology, as well as to the coloration of some of its species. One 
of the four known species, Hques acuminatus, resembles considerably 
Scicena and other typical members of the family, while the bizarre form 
and coloration of Hques lanceolatus gives it some resemblance to the 
Chietodonts. The two other species are, however, intermediate, and we 
know of no sufficient character on which Pareques can be maintained 
as a distinct genus. 


ANALYSIS OF SPECIES OF EQUES. 


a. Dorsal rays X to XII-I, 36 to 46; first five or six of the interneurals* wedged in 
between the neurals of the second and third vertebra, the rest between 
third and fourth. (Pareques Gill.) 

b. Profile elongate, rather steep, but not nearly vertical; distance from snout to 
first dorsal spine about equal to depth of body (form approaching that 
of Scieena umbra). 

c. Dorsal spines little elevated, the longest about 54 in length of body; vertica- 
fins unspotted ; body oblong, compressed, the back somewhat elevated ; 
eye about equal to snout, 4 in head; interorbital area not quite as broad 
as eye; preorbital 1} in eye; mouth larger than in Hques punctatus, max- 


* Not examined in Eques pulcher. 
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illary reaching past middle of orbit; teeth of upper jaw slightly en- 
larged; gill-rakers short, rather slender, 6 + 9; caudal peduncle and fin 
less deep than in Eques punctatus ; second anal spine slightly shorter than 
soft rays, 2 in head; soft dorsal scaly; scales large, the series below 
lateral line slightly oblique; longitudinal streaks on body not following 
EROULOW AM ONSC ALCSt eee eetees sees ee aa eeee eee a= = ACUMINATUS, 109. 


zx. Color nearly black, with longitudinal whitish stripes on the body, not on 


the fins; one stripe from upper edge of eye straight to upper edge of caudal 
peduncle, one just above this to last rays of sofp dorsal, two confluent 
behind from nape to middle of soft dorsal, two below the first from pec- 
toral to base of caudal, the lowest to edge of caudal peduncle; fins dusky. 
Head 3; depth 22. D. X-I, 38 to 40; A. II, 7; scales 50; eye 4 in head; 
snout 3%; maxillary 3; second anal spine 2}; longest dorsal spine 13; 
pectoral 14. (West Indian specimens. )- ---.--.. Var. acuminaius, 109 (a). 


xx. Coloration dark smutty brown, with traces only of seven paler streaks ; 


region at base of soft dorsal darker; spinous dorsal, tips of ventrals, and 
inside of gill cavity black; fins otherwise smutty. Head 3} in length; 
depth 22. D. X-I, 40; A. II, 7; scales 6-51-10; second anal spine 24; 
eye 4; snout4; maxillary 24. (Specimens from Charleston. ) 

Var. umbrosus, 109 (b). 


ec. Dorsal spines elongate, the longest 2f in length of body; soft parts of vertical 


fins with white spots; body robust, the back much compressed, the gen- 
eral form much as in Eques acuminatus, but the caudal peduncle deeper 
and more compressed; profile rather steep, depressed over the eye; snout 
slightly longer than eye, 34 in head; eye as wide as interorbital region; 
preorbital broad, as wide as eye; mouth small, sub-inferior ; maxillary 
almost entirely concealed below the preorbital, 2} in head, reaching to 
below middle of eye; teeth in both jaws in broad bands, the outer series of : 
the upper jaw enlarged; preopercle entire, the membrane with slight 
cilia; gill-rakers small, slender, 6-+-11; lower pharyngeals small; the 
teeth all conical, those of the posterior angle and inner series somewhat 
enlarged ; anterior dorsal spines as high as body ; membranes of the soft 
portions of the vertical fins closely scaled to the tip; caudal broadly 
rounded; analshort and high; second spine about? of longestray, sin head; 
anal spine placed midway between base of pectoral and base of caudal ; 
pectorals and ventrals short and equal, 1} in head. Color, dark brown, a 
light bar in front of eye extending around the chin, a second pale bar 
extending around the head immediately behind the eyes, a third extend- 
ing from in front of dorsal over base of pectorals; a light bar along base 
of soft dorsal; a light bar extending from behind the elevated portion 
of the spinous dorsal downwards, dividing into two, the branches running 
etraight back, the upper branch to beginning of last fourth of soft dor- 
sal, the lower branch to base of caudal; 2or3 light, undulating longitudinal 
bars below these; fins all dark brown, the soft portions of the vertical 
fins with many whitish stellate spots. Head 3$in length; depth 3. D. XI 
or XII-I, 46; A.II,6 or 7; scales 8-55 to 59-11 or 12...PuNcTaTus, 110. 


bb. [Profile very steep, ‘‘steeper than in Eques lanceolatus.” Body deepest below 


first dorsal spine, thence rapidly tapering to the narrow caudal pedun- 
cle; eye 3in head; snout 1}in eye; mouth subinferior, the thick convex 
snout projecting beyond it; first ventral ray filiform, 34 in body; longest 
dorsal spines 1} to 23 in length of body, their height nearly twice that of 
the body below them; color olivaceous, three dark-brown longitudinal 
bands along the sides, the middle one from eye backwards reaching tips 
of the middle caudal rays; the upper from occiput backward to end of 
soft dors2l: the lower from lower corner of eye to behind anal; two very 
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faint broad cross-bars, the anterior from base of first dorsal to ventrals, 
the next from middle of soft dorsal to anal; tip of snout and chin black; 
an oblique bar below eye; spinous dorsal, pectoral, and ventral black, 
edged with white; edges of caudal yellowish; anal with brown points 
anteriorly. Head 3% to 34 in total length; depth the same. D. X-I, 37 
or 38; A. II, 7; lat. 1. 50.] (Steindachner.)....-.-...-.---PULCHER, 111. 

aa. Dorsal rays XIV or XV-I, 53; about twelve of the anterior interneurals wedged 
in between the occiput and the neural spine of the third vertebra; pro- 
file almost vertical, the distance from tip of snout to first dorsal spine 
much less than depth of body. (ques.) 

d. Body deepest below first dorsal spine, rapidly tapering to the narrow caudal 
peduncle; profile very steep, little convex; eye little longer than snout, 
about 4 in head; preorbital broad, nearly as wide as eye; mouth small, 
slightly oblique; maxillary reaching to below anterior fourth of eye; 
teeth all villiform in broad bands, the outer scarcely enlarged ; preopercle 
with a fringed membranous border; gill-rakers very short and slender, 
6-9; anterior dorsal spines much elongate, 1} in body ; soft rays low, 
the membranes scaled to the tips; anal small; its second spine 3 in head; 
ventrals 1} in head; pectorals scarcely shorter ; color, light yellowish; a 
narrow brownish band from the corner of the mouth up across the mid- 
dle of the eye, and meeting its fellow on top of head; another broader 
band edged with a narrow white line on each side from the nape down 
and back over opercle, meeting its fellow between the ventral fins and 
extending to the tips of their outer rays; a third and still broader band, 
also bordered by white, extending from the tips of the dorsal spines to 
their base, then downward and backward to the tips of the middle cau- 
dalrays; body below this band silvery white; above if somewhat darker. 
Head 4 in length; depth 22. D. XIV to XVI-I, 53; A. II, 5; scales 
irregtlar, with smaller ones intermixed...-........-.LANCEOLATUS, 112. 


109. BQUES ACUMINATUS. 
a. Var. acuminatus. 


Grammnistes acuminatus Bloch & Schneider, Syst. Ichth., 184, 1801. 

Eques acuminatus Castelnau, Anim. Nouy. ou Rares de VAmér. du Sud, 10, 1855. Giin- 
ther, Cat. Fish. Brit. Mus., ii, 280, 1860 (Cuba). Poey, Memorias, ii, 370, 1861 
(Cuba); Synopsis, 325,1868 (Cuba). Cope, Ichthyol. Lesser Antilles, 471, 1870 
(St. Croix). Poey, Enumeratio, 49, 1875 (Cuba). Jordan, Cat. Fish. North 
America, 94, 1885 (name only). 

Pareques acuminatus Goode, Bull. U.S. Nat. Mus., v, 90, 1876 (Bermudas). Bean, In- 
ternat. Fish. Exhib. Berlin, 54, 1883 (Key West). 

Eques lineatus Cuv. &. Val., Hist. Nat. Poiss., v, 1830, 169 (Brazil). 


b. Var. umbrosus. 


Sciena acuminata Jordan & Gilbert, Syn. Fish. North Am., 573, 1883 (Pensacola). 
Eques acuminatus wumbrosus Jordan & Eigenmann, var. nov. (Charleston; Pensacola). 

Habitat.— West Indian fauna, South Carolina to Brazil; var. umbrosus 
on the United States coast. 

This species is not uncommon in the West Indies. In several respects 
it differs widely from the type of the genus Hques, in all these respects 
approaching the type of the genus Sciena. It however seems impos- 
sible to regard Pareques as a genus distinct from Hques, as in several 
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regards Eques punctatus is intermediate between Hques acuminatus and 
Eques lanceolatus. 

A third species of the subgenus Pareques was obtained by Professor 
Gilbert at Panama, but the types were destroyed by fire before a de- 
scription could be published. 

Northern specimens of this species (Charleston, Pensacola, Key 
West) are much more plainly colored than the ordinary West Indian 
form. We propose for such the varietal name of Hques acuminatus um- 
brosus, taking as our type a specimen from Charleston sent us by Mr. 
Charles C. Leslie. 

Of the ordinary striped form we have examined specimens in the 
museum at Cambridge from Rio Janeiro, Porto Rico, St. Thomas, and 
Sombrero. Our description of var. acwminatus is especially drawn from 
No. 563, M. C. Z., from the island of Sombrero. 


110. EQUES PUNCTATUS. 
(SERRANA. ) 


Serrana hispanis Parra, Piezas de Hist. Nat. de Cuba, 2, plate 2, lower figure, 1787 
(Cuba). 

Eques punctatus Bloch & Schneider, Syst. Ichth., 106, 1801 (based on Parra, 2, plate 2, 
fig.2). Desmarest, Premiere Décade Ichthyol., 40, plate iii, fig. 2, 1823 (Cuba). 
Cuv. & Val., Hist. Nat. Poiss., v, 167, plate 116, 1830 (Cuba, Martinique). 
Storer, Syn. Fish. North Am., 322, 1846 (copied). Giinther, Cat. Fish. Brit. 
Mus., ii, 281, 1860 (Jamaica). Poey, Proc. Acad. Nat. Sci. Phila., 1863, 175 
(Parra, plate 2, lower figure). Poey, Synopsis, 325, 1868 (Cuba). Cope, 
Ichthyol. Lesser Antilles, 471, 1870 (St. Croix). Poey, Enumeratio, 49, 1875 
(Cuba). Jordan, Proc. U.S. Nat. Mus., 1886, 43 (Cuba). 

Habitat.—West Indian fauna. 

This handsomely colored species is not uncommon in the West Indies, 
The specimen here described was obtained by Dr. Jordan at Havana. 
Others are in the museum at Cambridge, from Cuba and from Jérémie. 
Hayti. 

111. EQUES PULCHER. 


Eques pulcher Steindachner, Ichth. Notizen, vi, 43, 1867 (Barbadoes). 
Habitat—West Indian fauna; Barbadoes. 
This species is known from Steindachner’s description oniy. 


112. HOUES LANCHOLATUS. 
(SERRANA.) 


Guapena, Edwards, ‘‘ Gleanings, plate 210” (‘‘ Caraibes islands’’). 

Chetodon lanceolatus Linnzus, Syst. Nat., ed. x, 277, 1758 (based on Edwards, plate 
210). Linnzeus, Syst. Nat., ed. xii, 466, 1766. Gmelin, Syst. Nat., 1254, 1788 
(copied). : 

Sciena lanceolata Castelnau, Anim. Nouv. ou Rares de l’Amér, du Sud, 10, 1855. 

Eques lanceolatus Giinther, Cat. Fish. Brit. Mus., ii, 279, 1860 (West Indies). Poey, 
Enumeratio, 49, 1875 (Cuba). Poey, Synopsis, 325, 1863 (Cuba). Poey, Proc. 
Acad. Nat. Sci. Phila., 1863, 177 (Parra, plate 2). Cope, Ichth. Lesser Antil- 
les, 471, 1870 (St. Croix; St. Martin). Jordan & Gilbert, Syn. Fish. North 
Am., 932, 1883 (Pensacola). Jordan, Cat. Fish. North America, 94, 1885 (name 
only). 
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Serrana Parra, Piezas de Hist. Nat. de Caba, plate 2, upper figure, 1787 (Cuba). 

Eques americanus Bloch, Ichthyol., plate 347, 1793. Bloch & Schneider, Syst. Ichth., 
105, 1801. 

Eques punctatus var. Bloch & Schneider, Syst. Ichth., 106, 1801 (based on Parra, 
plate 2, fig. 1). 

Eques balteatus Cuvier, Regne Animal, plate 29, fig.2, 1829. Cuv. & Val., Hist. Nat. 
Poiss., v, 165, 1830 (Martinique). Storer, Syn. Fish, North Am., 322, 1846 
(copied). 

Sciena edwardi Gronow, Cat. Fish., ed. Gray, 53, 1854. 

Habitat.—West Indian fauna, ranging northward to Pensacola. 
This interesting fish is widely distributed in the West Indian waters. 

The specimen described by us is in the National Museum, having been 

taken near Pensacola. 


RECAPITULATION. 


The following is a list of the species of Sciwenide recognized by us as 
occurring in the waters of America and Europe. The distribution in 
general of each species is indicated by the use of the following letters: 

EK. Europe. : 

N. Atlantic coast, north of Cape Hatteras. 

S. South Atlantic and Gulf coast. 

W. West Indies. 

C. California. 

P. Pacific coast of Mexico and Central America. 
F. Rivers of North America. 

B. Coasts of Brazil. 

A. Rivers of South America (Amazon). 

V. Pacific coast of South America. 


Subfamily I.—OTOLITHIN 4. 


1. Seriphus Ayres. 
1. Seriphus polttus Ayres. C. 
2. Archoscion Gill. 
§ Isopisthus Gill. 
. Archoscion remifer (Jordan & Gilbert). P. 
. Archoscion parvipinnis (Cuv. & Val.). W.,B. 
§ Archoscion. 
4. Archoscion analis (Jenyns). V. 


2 
~~ 
2 
o 


3. Cestreus Gronow. (To be called Cynoscion, if Cestreus be regarded as preoccupied 
by Cestraus. ) 
5. Cestreus predatorius Jordan & Gilbert. P. 
6. Cestreus acoupa (Lacépede). B. 
7. Cestreiis squamipinnis (Giinther). P. 
8. Cestreus othonopterus (Jordan & Gilbert). P. 
9. Cestreus striatus (Cuvier). B. 
10. Cestreus obliquatus (Valepcieunes). W. (Doubtful species; unknown to us.) 
11. Cestreus nothus (Holbrook). S. 
12. Cestreus regalis (Bloch & Schneider). N.,S. 
12 (6). —— thalassinus (Holbrook). S. 
13. Cestreus reticulatus (Giinther). P. 
14, Cestreus nebulosus (Cuv. & Val.). S. 
15. Cestreus parvipinnis (Ayres). C. 


By [ 102) REVIEW OF THE SCIENIDS. 445 


° 16. Cestreus xanthulum (Jordan & Gilbert). P. 
17. Cestreus albus (Giinther). P. 
18. Cestreus stolzmanni (Steindachner). P. 
19. Cestreus nobilis (Ayres). C. 
20. Cestreus phoxocephalus (Jordan & Gilbert). P. 
21. Cestreus leiarchus (Cuv. & Val.). W.,B. 
22. Cestreus virescens (Cuv. & Val.). B. 
23. Cestreus microlepidotus (Cuv. & Val.). B. 
24. Cestreus steindachneri Jordan. B. 
25. Cestreus bairdi (Steindachner). B. 

4 Ancylodon Cuvier. 

26. Ancylodun ancylodon (Bloch & Schneider). B., P. 


Subfamily T1.—SCLANIN A. 


5. Nebris Cuv. & Val. 
27. Nebris microps Cuv. & Val. B., P. 
6. Larimus Cuy. & Val. 
28. Larimus argenteus (Gill). P. 
29. Larimus breviceps (Cuv. & Val.). W.,B.,P. (Perhaps more than one 
spécies included in the synonymy.) 
30. Larimus stahli (Poey). W. 


» 


dl. Larimus fasciatus Holbrook.  S. 
7. Odontoscion Gill. 
32. Odontoscion dentex (Cuv. & Val.). -W. 


8. Corvula Jordan & Eigenmann. 
03. Corvula macrops (Steindachner). P. 
34. Corvula sialis Jordan & Eigenmann. S. 
30. Corvula subequalis (Poey). W. ; 
36. Corvula batabana (Poey). W. 


9. Plagioscion Gill. 
37. Plagioscion squamosissimus (Heckel). A. 
38. Plagioscion surinamensis (Bleeker), A. 
39. Plagioscion auratus (Castelnau). A. 


10. Bairdiella Gill. 
40. Bairdiella archidium (Jordan & Gilbert). P. 
41. Bairdiella chrysura (Lacépéde). S. 
42, Bairdiella ensifera (Jordan & Gilbert). P. 
43. Bairdiella icistia (Jordan & Gilbert). P. 
44. Bairdiella ronchus (Cuv. & Val.). W., B. 
45. Bairdiella armata Gill. P., W., B. 
46. Bairdiella aluta (Jordan & Gilbert). P. (Doubtful species.) 
47. Bairdiella chrysoleuca (Giinther). P. 


11. Stelliferus Stark. 
48. Stelliferus oscitans (Jordan & Gilbert). P. 
49, Stelliferus rastrifer Jordan. B. 
50. Stelliferus fiirthi (Steindachner). P. 
51. Stelliferus minor (Tschudi). V. 
52. Stelliferus stellifer (Bloch). B. 
53. Stelliferus lanceolatus (Holbrook). 8S. 
D4. Stelliferus ericymba (Jordan & Gilbert). P. 
5d. Stelliferus naso Jordan. B. 
56. Stelliferus microps (Steindachner). B. 
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12. Scizena (Artedi) Linnweus. 
§ Ophioscion Gill. 
57. Sciwna gilli (Steindachner). B. 
58. Sciena adusta Agassiz. B., W. 
59. Sciwna typica (Gill). P. (Nomen inepitum; perliaps to be called Sciana 
ophioscion.) 
60. Sciena imiceps (Jordan & Gilbert). P. 
61. Sciena sciera Jordan & Gilbert. P. 
62. Sciena vermicularis Giinther. P. 
§ Sciwnops Gill. 
63. Sciceena ocellata Linneus. 8. 
§ Johnius Bloch. 
64. Sciwna heterolepis Bleeker. B. (Species unknown to us.) 
§ Pseudosciana Bleeker. 
65. Sciwna aquila (Lacépéde). HE. (Perhaps to be called Sciwna hololepidota. ) 
§ Callaus Jordan. 
66. Sciewna deliciosa Tschudi. V. 
§ Sciana (= Corvina Cuvier). 
67. Sciena umbra Linneus. FE. 
§ Cheilotrema Tschudi. 
68. Sciena saturna (Girard). C. 
69. Sciena fasciata (Tschudi). V. 


13. Roncador Jordan & Gilbert. 


70. Roncador stearnsi (Steindachner), C. 


14. Leiostomus Lacépede. 


71. Leiostomus xanthurus Lavépede. 8. (W. ?) 


15. Pachyurus Agassiz. 
: § Pachyurus. 
72. Pachyurus squamipinnis Agassiz. A. 
§ Lepipterus Cuv. & Val. 
73. Pachyurus francisct (Cuv. & Val.) A. 
74, Pachyurus bonariensis Steindachner. A. 
75. Pachyurus schomburgki Giinther. A. 
16. Pachypops Gill. (Perhaps a subgenus under Pachyurus.) 
76. Pachypops furcreus (Lacépede). A. 
77. Pachypops trifilis (Miiller & Troschel). A. 
78. Pachypops adspersus (Steindachner). A. (Perhaps to be called P. grun- 
Niens. ) 
17. Polycirrhus Bocourt. 


79. Polycirrhus dumerili Bocourt. P. 
80. Polycirrhus brasiliensis (Steindachner). b. 
81. Polycirrhus peruanus (Steindachner).  V. 


18. Genyonemus Gill. 


82. Genyonemus lineatus (Ayres). C. 


19. Micropogon Cuvier & Valenciennes. 
83. Micropogon undulatus (Linneus). 5. 
84. Micropogon furniert (Desmarest). W., B. 
85. Micropogon ectenes Jordan & Gilbert. P. 
86. Micropogon altipinnis Giinther, P. 
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20. Umbrina Cuvier. 


87. Umbrina cirrosa (Linneus). E. 

88. Umbrina reedi Giinther. V. 

89. Umbrina broussoneti Cuv. & Val. *S., W., B. 
90. Umbrina roncador Jordan & Gilbert. C. 

91. Umbrina-wanti Gill. P. 

92. Umbrina galapagorum Steindachner. VY. 
93. Umbrina dorsalis Gill. P. 


21. Menticirrhus Gill. 

§ Cirrimens Gill. 
94, Menticirrhus ophicephalus (Jenyns). V. 

§ Menticirrhus. 
95. Menticirrhus simus Jordan & Higenmann. P, 
96. Menticirrhus nasus (Giinther). P. 
97. Menticirrhus agassizi Jordan. V. 
98. Menticirrhus panamensis (Steindachner). P, 
99. Menticirrhus martinicensis (Cuy. & Val:). W.,B. (Doubtfulspecies; prob- 

ably a variety of the next.) ’ 
100. Menticirrhus americanus (Linneus), S. 
101. Menticirrhus saxatilis (Bloch & Schneider), N., 8. 
102. Menticirrhus undulatus (Girard). C. 
§ Umbrula Jordan & Eigenmann. 

103. Menticirrhus clongatus (Giinther). P. 
104, Menticirrhus littoralis (Holbrook). S. 


22. Paralonchurus Bocourt. 


105. Paralonchurus petersi Bocourt. P, 


23. Lonchurus Bloch. 
106. Lonchurus lanceolatus (Bloch). B., 


24. Pogonias Lacépéde. 
107. Pogonias cromis (Linnzus). S. 
107(0). —— courbina (Lacépede). B. 


25. Aplodinotus Rafinesque. 
108. Aplodinotus grunniens Rafinesque. F. 


26. Eques Bloch. 

§ Pareques Gill. 
109. Eques acuminatus (Bloch & Schneider). W. 
109(D). umbrosus Jordan & Eigenmann. §, 
110. Eques punctatus (Bloch & Schneider). W. 
111. Eques pulcher (Steindachner). W. 

§ Eques. 

112. Hques lanceolatus (Linnaeus). W., 8. 


INDIANA UNIVERSITY, 
Bloomington, Ind., July 25, 1887. 
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Note on Cestreus and Cynoscion. 


The generic name Cynoscion Gill must be used instead of Cestrews for the Weak- 
fishes. Professor Gill calls my attention to the prior use of Cestreus by McClelland 
(Journ. Nat. Hist., v. 2, p. 151) in 1842, for a genus of gobies (= Prionobutis Bleeker). 
The type, Cestreus minimus McClelland = Eleotris amboinensis Day. For the Sciwnoid 
genus, Cestreus (1854), must give place to Cynoscion. 


LIST OF PLATES, 


PLATE I. 


Page. 

Fig. 1.—Cynoscion regale Bloch & Schneider. The Weak-fish, or Squeteague... 24 

2.—Cynoscion nebulosum Cuvier & Valenciennes. The Spotted Weak-fish. 26 

3.—Bairdiella chrysura Lacépede. The Mademoiselle, or Yellow-tail...-. 44 
Puiate Il. 

4.—Sciena ocellata Linneus. The Red Drum, or Channel Bass ....--..-.. 63 

5.—Roncador stearnst Steindachner. The Roncador...---...-.-..--------- 66 

6.—Leiostomus xanthurus Lacépéde. The Spot..............---2.----.---- 67 
PLATE III. 

7.—Micropogon undulatus Linneus. The Croaker ...... ..-.-...---.------ 76 

8.—Menticirrhus americanus Linneus. The Carolina Whiting..-.....-.-- £8 

9.— Menticirrhus saxatilis Bloch & Schneider. The King-fish...-.........- 89 
PLATE IV. 

10.—Pogonias cromis Linneus, The Drum (young) .-.-..--...------------- 93 

11.—Pogonias cromis Linneus. The Drum (adult)... ..........---..------- 93 


12.—Aplodinotus grunniens Rafinesque. The Fresh-water Drum, or Gaspergou 95 
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Report U. S. F.C. 1886.—Jordan & Eigenmann. The Scizenide. PLATE I. 


FIG. 1.—CYNOSCION REGALE (Bloch & Schneider). The Weak-fish, or Squeteague. 
(No. 10421, U.S. N. M., from Wood's Holl, Massachusetts.) 


FiG. 2.—CYNOSCION NEBULOSUM (Cuvier & Valenciennes). The Spotted Weak-fish. 
(No. 15000, U. S. N. M., from Norfolk, Virginia.) 


Fic. 3.—BAIRDIELLA CHRYSURA (Lacépéde). The Mademoiselle, or Yellow-tail, 
(No. 771, U S.N.M.,, from Beesley’s Point, New Jersey.) 


Report U. S. F. C. 1886.—Jordan & Eigenmann. The Scizenida. PLATE II. 
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Fic. 4.—SCIANA OCELLATA Linnzus. The Red Drum, or Channel Bass. 
(No. 622, U.S. N. M., from Indianola, Texas.) 


Fic. 5.—RONCADOR STEARNSI (Steindachner). The Roncador. 
(No. 26864, U. S. N. M., from Santa Barbara, California.) 


Fic. 6.—LEIOSTOMUS XANTHURUS Lacépéde. The Spot. 
(No. 20222, U. S. N. M., from Newport, Rhode Island.) 


PLATE Ill. 


Fic. 7.—MICROPOGON UNDULATUS (Linnzeus). The Croaker. 
(No. 20742, U. S. N. M., from Newport, Rhode Island.) 


Fic. 8.—MENTICIRRHUS AMERICANUS (Linnzus). The Carolina Whiting. 
(No. 22832, U. S, N. M., from Pensacola, Florida.) 


FIG. 9.—MENTICIRRHUS SAXATILIS (Bloch & Schneider). The King-fish. 
(No. 25403, U. S. N. M., from Charleston, South Carolina. 


Report U. S. F. C. 1886.—Jordan & Eigenmann. The Sciazenide. PLATE IV. 
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Fig. 10.—POGONIAS CROMIS Linnzus. The Drum (young). 
(No. 18036, U. S. N. M., from Matanzas River Inlet, Florida.) 
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FiG. 11.—POGONIAS CROMIS Linnzus. The Drum (adult). 
(No. 22936, U. S. N. M.) 


Fic. 12.—APLODINOTUS GRUNNIENS Rafinesque. The Fresh-water Drum, or Gaspergou. 
(No. 10542, U. S.N. M., from Ecorse, Michigan.) 
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IV.—NOTES ON ENTOZOA OF MARINE FISHES OF NEW ENG- 
LAND, WITH DESCRIPTIONS OF SEVERAL NEW SPECIES. 


By EDWIN LINTON. 


In the sammers of 1884~’85 I collected Entozoa from several of the 
commoner species of food-fishes and Selachians at the summer station 
of the U. S. Fish Commission, Wood’s Holl, Mass. 

Cestoid entozoa in the adult or strobile condition were found in great 
numbers in the alimentary tracts of all the Selachians examined. En- 
cysted forms of the Cestoidea are for the most part confined to the 
Teleostei and are found in greatest abundance in the submucous coat 
of the stomach and intestine, although not infrequently met with in 
the peritoneum, liver, spleen, ovaries, &c. In every specimen of such 
fishes, as the Bluefish (Pomatomus saltatrix), Squeteague (Cynoscion 
regale), Striped Bass (Roccus lineatus), &c., examined, the walls of the 
_ alimentary tract were spotted thickly with minute cysts, which, when 

_ opened, were found to contain larve of some Cestods, most of them of 
the genus Rhynchobothrium. Some from the submucous coat of the 
Squeteague (C. regale) seem to be larve of the species which I have 
named f. bisulcatum. 

In the gall-bladder of nearly every specimen of Squeteague (Cynoscion 
regale) that I have examined, I found hundreds of larval Tetrabothria. 
They are usually attached to the walls of the cystic duct in clusters of 
such size as to obstruct the passage. (Plate VI, Figs.6 and7.) They 
are easily dislodged and often may be seen in vast numbers in the amber- 
colored contents of the gall-bladder. These larvee, when placed in sea- 
water, are quite active. Hach moves by alternately thrusting forward a 
pair of bothria and by alternate contraction and extension of the body. 
While this is in progress the body is constantly changing its form. At 
times it is long and filiform, at others short and broad. At rest it is 
commonly thickened or obtuse in front, tapering posteriorly. The body 
of the larva consists of a thin limiting membrane about 0.05" thick, 
inside of which is a granular parenchyma, the latter a clear fluid filled 
with highly refractile globular masses averaging 0.01™™ in diameter. 
The bothria are four in number, without hooks, and in the majority of 
those examined, without coste. In some specimens there seems to be 
the beginning of an auxiliary acetabulum at the apex of each bothrium. 
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The apex of the head, at times obtuse or even retuse, is frequently ele- 
vated into a terminal papilla, disclosing a conical proboscis and termi- 
nal os like that of Hcheneibothrium. The entire head is sometimes invagi- 
nated. The length is difficult to determine, on account of the extreme 
variability of form, but the average length when at rest is not far from 
2.5™™, When placed in fresh water they are apt to assume a filiform 
shape, with a length of from 4 to6™™. When disturbed they contract 
to 1.5" or less. Many of these larvie have two small red blotches im- 
mediately behind the bothria. A water vascular system can be distin- 
guished in most of them. This consists of a convoluted tube on each 
margin, becoming evidently double near the head and forming a loop 
in front of the bothria and giving off branches to the bothria. Larve 
resembling those from the gall-bladder, but smaller, were also found in 
the intestine of the Squeteague (Cynoscion regale) and of the Angler 
(Lophius piscatorius). These, wherever noticed, were in myriads, float- 
ing free in the chyle. (Plate VI, Figs. 5 and 9.) 

Elongated cysts were found in the liver, or peritoneum, of most of 
the Teleostet that were examined. These when opened set free an en- 
doeyst which is contractile and has the power of locomotion to some 
extent. Wher subjected to the action of the compressor, lateral ves- 
sels can be discerned which are evidently parts of a water vascular 
system. When one of these endocysts (blastocysts Diesing), that is suffi- 
ciently developed, is opened, it will be found that an embryo has been 
developed within. In some, this embryo seems to be free in the paren- 
chyma, and when the wall of the blastocyst is ruptured, it is at once 
freed from its living envelope. The development in this case seems to 
be analogous to the development of Cercarie in a Sporocyst. 

In other cases the neck of. the embryo is protruded from the side of 
the blastocyst in the form of aloop. When further pressure is applied 
the head is released, while the blastocyst remains attached to the scolex 
much like the bladder of a Cystocercus. The embryo, however, it will 
be observed, is not released by evagination, as in Tenia. 

Nematods were found in most of the fish that were examined, both 
free in the alimentary canal and encapsuled in the peritoneum, gastric 
ceca, liver, &c. They were found in the greatest numbers in the peri- 
toneum of the Angler (Lophius piscatorius), from a single specimen of 
which hundreds of the Nematoid, Agamonema capsularia Dies., were 
obtained. 

Several Trematods were met with, most of them free in the stomach 
of their host, but not so abundant as either the Cestoidea, Nematoidea, or 
Acanthocephala. These will be described in a subsequent paper. 

The only fishes that were found comparatively free from intestinal 
parasites were the Sea-Robins (Prionotus), while a Sturgeon (Acipenser 
sturio) yielded but one specimen, a Nematod from the alimentary canal, 
and a few Trematods from the gills. 
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In the descriptive part of this paper I have confined my attention to 
the Cestoidea and the Acanthocephala, and with two exceptions, viz, 
Dibothrium alutere and Echinorhynchus sagittifer, to adult forms. 

In the determination of genera I have been guided principally by 
Diesing’s Revisions. Accepting the characters there enumerated, I 
have been compelled to create three new generic names, viz: Spongio- 
bothrium, Crossobothrium, and Phoreiobothrium. 

For the determination of species I have madeuse of the publications of 
Rudolphi, Diesing, P. J. Van Beneden, Dujardin, Von Linstow, Wagener, 
Krabbe, Olsson, Eschricht, Leuckart, Kiichenmeister, Ziirn, Von Sie- 
bold, Leidy, Cobbold, and others. 

Systematic work on the Entozoa is attended with much difficulty on 
account of the confusion in which the earlier literature is involved. In 
this connection I take the liberty of quoting a brief passage from Von 
Linstow’s ‘‘ Compendium der Helminthologie,” Hannover, 1878: 

‘The number of well-founded species is indeed not quite so great as 
the list indicates, for a host of older names, especially originating with 
Rudolphi, figure in it, of which typical examples are no longer in ex- 
istence, and which have been described imperfectly or not at all, so that 
they must remain forever an unsolved riddle. For example, many rudi- 
ments of Tani discovered by this author, whose enumeration has been 
of not the least advantage to science, and many descriptions of older 
date have not since been recognized. One comes from their contem- 
plation often in great perplexity of mind, and does not really know how 
they ought to be represented. Moreover, to make the entire literature 
effective was impossible, since too many species are described in such 
a way that it is not possible to recognize them again, and other specifi- 
cations are so improbable that for this reason they must remain uncon- 
sidered; * * * when further the description of a new species is dis- 
posed of with an enumeration of the length and breadth, when, finally, 
for new species only the place where they are found is given, together 
with or without an accompanying description, as is to be found in many 
works, then I think I am not at fault in citing such publications only 
in limited amount.” 

It has been my endeavor to give as full a description of each species 
considered as the material at hand would justify. When only alcoholic 
specimens were accessible I have mentioned the fact in the proper 
place. 

As the development of many of the Cestoidea seems to be quite differ- 
ent, even in closely related forms, it is very important that the sys- 
tematic work which is done on them be so done as to leave no doubt in 
the mind of the investigator what species is being described, whether 
the name adopted for it holds or not. Appreciating the value of figures 
in establishing the identity of species, [have therefore not included 
in this paper descriptions of any forms unless accompanied with suffi- 
cient figures to make future identification reasonably certain. 
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In giving the specific names of fishes mentioned in this paper, I have - 
used the nomenclature adopted by Prof. George Brown Goode in 
“The Fisheries and Fishery Industries of the United States, Section 
1.” Washington, 1884. 

The ancien which accompany this paper are the work of my wife, 
Margaret B. Linton. 


ORDER CESTOIDEA. 
Family DIBOTHRITD Diesing. 
DIBOTHRIUM Rudolphi. 


Teenie spec. of Authors. 

Rhytelminthus, Rhytis, Alyselminthus, and Helsys Zeder. 
Bothriocephalus (Dibothrius) Rudolphi. 
Diphyllobothrium Cobbold. 

Dibothrium Diesing. 


Dibothrium manubriforme, Sp. nov. 
[Plate I, Figs. 1-4.] 


Head cuneate, tetrangular, truncate in front, tapering posteriorly, 
constricted into a cylindrical neck-like part near posterior, then expand- 
ing so that the posterior end of the head resembles one of the anterior 
segments of the body. The general appearance-of the head when viewed 
laterally is therefore somewhat like a ball-bat, the constricted part rep- 
resenting the handle. Two longitudinal foss:e (bothria), laterally placed, 
extend from the anterior part of the head to the constricted part. Each 
of the marginal lobes thus formed is indented at the anterior extremity 
by a short but deep secondary fossa, which, together with the two lat- 
eral fosse, give the head when viewed in front a four-lobed appear- 
ance. The edges of the lobes bordering the lateral fosse are thin-lipped 
and flexible; anteriorly there is a transverse elevation forming both a 
lateral and a marginal rim and making an obtuse angle between the 
front and the side of the head. The marginal lobes, when at rest, have 
a rounded outline, fullest in the middle, tapering posteriorly, appressed 

‘slightly anteriorly, and raised into two small eminences on each side of 
the secondary fosse. The head in a marginal view is somewhat flask- 
shaped. Seen from the front the head is squarish, with the angles 
rounded and the sides deeply cleft, the clefts rounded, the lateral clefts 
deeper than the marginal. Immediately back of the head the segments 
are very narrow, and for a greater or less distance, depending on the 
state of contraction, maintain about the same width as the base of the 
head. In some individuals the small anterior segments continue much 
farther back from the head than in the one figured (Plate I, Fig. 1). 
The segments are alternately short and long. This characteristic is 
quite plainly marked in those segments which immediately follow the 
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head, is still noticeable on the median segments and also on the poste- 
rior ones, but is not so plainly marked on the latter as on the two former. 
In one specimen examined the first six segments did not show this alter- 
nation in size. In the next fourteen segments, however, the alternation 
was quite evident. The small anterior segments are terete, subtrian- 
gular in outline, narrow in front, wide behind, the length nearly equal 
to the greatest breadth. The succeeding segments are much broader 
than long. At the widest part the ratio of the breadth to the length 
is as much as fourteen to one. As the segments increase in width they 
become much crowded together and thickened. In one specimen, meas- 
uring 140™, the segments increased in width uniformly for about 100™™ 
from the head; from that point they remained about the same size until 
near the posterior end, where they began to be elongated and at the 
same time became narrower and much thinner. The crowding together 
of the median segments is not due to contraction, but seems to be a per- 
manent characteristic of the species. In some very young specimens 
the same character was observed. The general form of these worms, 
both young and adult, was persistent. Although kept for some time 
in water they were not observed to change their form in any essential 
particular from that given in the sketches. 

In alcoholic specimens a dark median line will be noticed extending 
from the posterior end to the middle or anterior third of the strobile. 
This is due to the centrally situated ovaries, which are crowded with 
eggs. The genital apertures are lateral and may be traced in an irreg- 
ular zigzag line on one side from about the anterior third of the body. 
In the mature segments they are rendered obscure, if not wholly oblit- 
erated, by the mass of eggs with which the center of the segment is 
filled. The eggs are white, opaque, oval; length, .045™™; breadth, 
03", Associated with these perfect eggs are masses of others which 
become transparent when treated with oil of cloves or other strongly 
refracting media. These seem to be imperfect eggs which have not be- 
come invested with the thick hard shell which covers the perfect eggs. 

An adult specimen gives the following measurements: 


Millimeters. 
Pe rey OL SUT O01] Ok ee renin eeeeteee ea = hs nie watered eee re Sos cern eel ale arena me ee 133. 00 
Pene cn Of frst Series Of REMMOW Asta. D6. sls sk wntdles Soon ce cess oe seme =e oaule 17. 00 
Woment hy Ole e aud 21 ara, fae tate nae ee tes lain hae ss 2 Da EN Guan a al Pec cn a 3.50 
ibreaduh of head in) fronb, widestipattann.,. ss cccsseeee te cccnes sons eeese ase =) 00 
myerace lensth Of SegMeNtsIn NTSh BELIES .. 2-0. 26052540. ened deen sesele ene 0.50 
breadth of widest) seomentssmediamess 22220 tse elo cote tee eae Senne 6. 50 
Meng tlnot widest sezmentswmedianeaes csc. 08 soe sciace see eeeljc tees ane se 0.25 
Wensthiof posterior, mature sesmentses sl coee ow be oie ct ole bele dee lece case, 1.00 
Breadthiof posterior, mafunesepments.. .2... js. 0\0s Joe .4- see neccae seaese 2.50 


In another specimen the head and first segments give the following 
measurements : 


Millimeters, 
PemsbnyoOnstrobile.t 22.5 js cnc e ey eek ale RI ha See ess 2a Se AOU OO 
Lensth, of head and first series of segmentis :.\2.).2s.6 Js. dc <2 css ce ee nous ances 30. 00 


TG VERE, OOP LOVEE NOUS Repeats repre Sis sen ciel oc A Lg nt Ae A a eR CN A 3. 00 


458 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [6] 


Millimeters. 
Breadthiof headin front, widest part: 22. << se<eiacco- -0-5ceu cee eclaeee see eee 0. 90 
Breadth of head just behind the frontwim?s-- 2... ..cs-2 -25- 2--+ see coe Cee 0. 80 
Breadth of marginal lobe, about the’ middle-.-. .22.-.....5 2 e-.-=0-5-225- eee 0. 90 
Breadth of head; narrowest partas.ses-2o2 4.- 2025 esas oot ce eee eee eee 0. 21 
Breadth of first segment, widest (posterior) part-.......---.-...---.------=-- 0. 80 
Breadth of first segment, narrowest (anterior) part .......-..----.---- ----s-- 0. 42 
Length of longer alternate segments, first series .... .....- 2-2. .---00 e--0-0--0 0. 40 
Length of shorter alternate segments, first series..........--....--2.--- 22-06 0. 24 


The segments of the first series are sometimes notched or crenulated 
on the postero-lateral margin, with a single median indentation; in 
others the edge is but slightly waving; in others it is nearly entire. 

The following measurements are from a young specimen: 


Millimeters. 
Length of strobile....-. Bega hE pen AE OAUR RO PRIN MOEA ye Ew OEE LG A 20. 00 
Wem mibvOimne nd dese Sot tees co cloc ideas seein memes Senet ase een eee eee 2.10 
Breadthoimhead anterior ssacos s<stosbe s cnondeesanecccoseee cso es eee 0. 80 
Breadth.of head just back of anterior Tim .. 7.25 25. ---. -.<-06 +s een noses 0. 60 
Breadth’ of head, narrowest (constricted) part..-. .:2---2-.- socees cane saecee ee 0,31 
Breadth of first segments, widest (posterior) part ..........-..-...--.-----.-- 0.50 
Breadth of first segments, narrowest (anterior) part......--...---------.----- 0. 28 
Average length of segments, longer alternates ...........----- 2... ------ ----- 0. 35 
Average length of segments, shorter alternates... ....-...------ ------ se e-ee- 0. 24 
Breadbhnot witestise ements. 2 sscsacns steno am eleie ella <n atelier 0. 90 
Average length of widest segments ---- 226-2 2. oc se coceen oo a2 ene sans sacenmeee 0. 12 
Waid hsot posteriol Se@Ments: asscs so— cme w = soe aim ne ale ciatalele| emia le lala = ieeeeioee 0.35 
Length of posterior segments..---..---. AIBSCO AS BO DOD ROSn.ObODIOHOD aobDns cosdoc 0. 36 


Habitat.—Both young and adult, one specimen of the former and six 
of the latter, were taken from the intestine of a spear-fish (Tetrapturus 
albidus Poey), August 8, 1885, at Wood’s Holl, Mass. 


Dibothrium alutera, sp. nov. 
[Plate I, Figs. 5-8. ] 

Near Dibothrium microcephalum Rudolphi, Diesing, Systema Helminth., i, 592. 
Ibid., Sitzungsb., xiii, 578, Revis. Ceph., Par. 241. Wagener, Nov. Act. 
Nat. Cur., xxiv, Suppl., 16, 69, tab. vil, 77. Van Beneden, in Bullet. 
Acad. Belgique, xxii, ii, 521. 

Bothriocephalus microcephalus Bellingham, Ann. Nat. Hist., xiv, 253. (Habitat, 
Orthagoriscus mola.) 

Head subsagittate with rounded apex; bothria oblong, lateral; neck, 
none; first joints distinct, about as long as wide, becoming much shorter 
and crowded together, much wider than long; genital apertures un- 
known. 

Habitat.—File Fish (Alutera Schepfit), Wood’s Holl, Mass., August, 
1884; 104 specimens from intestines of a single fish. 

These specimens were all immature, none of them had the genital 
apertures developed. They ranged in length from 20" to 94m". The 
bothria in the smaller specimens are convex (Fig. 5), the central con. 
vex portions thin and transparent. A lateral view shows the bothria 
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to be much narrower than the first joint, with curved regular outlines, 
except at the posterior edge, where there is a shallow notch. The front 
of the head is bluntly conical, expanding quickly, then moderately cor- 
tracted, making a kind of knob or button at the apex; this knob is 
nearly circular. Measurements showed that the lateral diameter was but 
little greater than the marginal. In the larger specimens this convexity 
of the bothria had entirely disappeared, the thin membrane having col- 
lapsed and the typical fossz of the Dibothriw make their appearance. In 
the larger specimens, also, the bothria are much shorter in proportion to 
their width than in the smaller specimens (Fig. 7). The first segments 
are distinct, length as great or even greater than the width, triangular. 
The median and posterior segments are much crowded, width as much 
as or even more than ten times the length, alternately long and short, 
sometimes roughened by transverse wrinkles toward the posterior end. 
Posterior end bluntly rounded (Fig. 8). 
The following measurements are from alcoholic specimens: 


Dimensions. No. 1. | No. 2. | No. 3. | No. 4. 


mn. mm. mm, mm, 
eng thtorsirobileseeesseeeseet essen ess sce< sors asseaer ea acisace =| $50./00) |) 167.00), “94/00) | ceeeeee 
engthvot head seacessecessasecc= = ee 0. 60 i 
Diameter of head, lateral apex-...-- 0 
Diameter of head, marginal apex .- 0 
Breadth of bothrium, widest part. Hall lt 
Greatest marginal diameter of head............--------0.0---------- Lee Reigegace||Haoscacdlroansse: 
0 
0 
0, 
2. 
0 
0 
1 


Lateral @iameter of first seoment...........6-s0-sccennnscccmeecsecas 
Marginal diameter of first segment. ...--....-.0---------cecesenens=- 
Eenethiof first seomenttrssseacceaacsciesslsciacacccaseessceccscsse cons 
Greatesh width of(strobileysseees sa. saecse ce sie ace nator cainasminscccecceese 
Average length of segments near posterior ..-....----.------------.- 
ength of posterior secmenty -onase sen os ses eis senniceaaeececeosesce 
Breadth of posterionsepmenteeee: coves sccas ssoceccasencisoe+ cease 


It will be seen upon comparing Figs. 6 and 7 that there is great va- 
riety of form to be found in the bothria of these worms. Other forms 
could be given, but it is believed that those chosen for illustration are 
sufficiently typical to prevent mistakes in identification. In many 
specimens the convex outline of the bothria is lost, while the other pro- 
portions of Figs. 5 and 6 are preserved. In cases where care is not 
taken the preserving fluid may distort the bothria., 

I did not observe any indication of the hooks on the head, mentioned 
by Wagener for D. microcephalum (Entwickelung der Cestoden, p. 69, 
tab. vii, figs. 77 and 77a). The resemblance of this worm to Wage- 
ner’s figure is sufficiently close to indicate a probable identity. The 
close relationship of the hosts, Orthagoriscus mola and Alutera Schep/fii, 
does not lessen this probability. 

In the absence of positive proof of such identity, which can be ob- 
tained only by observing some other stages of development, I think it 
best to classify this worm as a new species with the provisional name 
D. alutere. 
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Family TETRABOTHRIID AS. 
ECHENEIBOTHRIUM Van Beneden. 
Heheneibothrium variabile Van Beneden. 
[Plate I, Figs. 9-13. ] 


Echeneibothrium variabile Van Beneden, Mém. Acad. Belgique, xxv, 117, tab. 
ili, 1-4, 6-15. G.R. Wagener, Nov. Act. Nat. Cur., xxiv, Suppl., 85, tab. 
xxii, 280-282. Van Beneden, Mém. Vers Intest., 122 and 366, tab. xv, 
6-8. Diesing, Revis.der Ceph. Ab. Par., 267. Olsson, Lunds Univers 
Arssk., tom. iii, 38, 40, tab. i, 15, 16. 

Tetrabothrium (Echeneibothrium) variabile Diesing, in Sitzungsb., xiii, 1854, 
581. 

Larval state, Van Beneden, Mém., Acad. Belgique, xxv, tab. iii, 5. Diesing, 
Sitzungsb. der kais. Akad., xiii, 1854, 562. G. R. Wagener, l.c., 85, tab. 
Xxil, 279. Wan Beneden, Mém. Vers Intest., 122, tab. xv, 5. 

Bothriocephalus spharocephalus? Deslongchamps, Encycl. Méth., ii, 150. 

Echeneibothrium spharocephalum Diesing, Revis. der Ceph. Par., 267. 

The characters given for this species by Diesing, following Van 
Beneden, are: 

Bothria four, pedicellate and highly versatile, at times linear or oval, 
at others cochleariform or calyciform, with a few transverse cost, and 
divided into several loculi by a longitudinal partition. Muscular pro- 
boscis (myzorhynchus) large, subglobose, retractile, with a circular aper- 
ture (os) in the apex. Neck long. Anterior segments of body broader 
than long, median quadrate, ultimate oval. Genital apertures mar- 
ginal, alternate. Penis armed with spines, scarcely bristly at base. 
Length as much as 100™™, 

In the latter part of August, 1884, I obtained several specimens of 
Licheneibothria from the spiral valve of the common Skate (Raia erinacea) 
which I[ have for the present referred to H. variabile Van Beneden. Some 
of the specimens possess characters which are given by Diesing as be- 
longing to HE. sphwrocephalum Dies. (Revis. der. Ceph. Par., 267). It is 
probable, however, that these two species are identical, as indicated 
by Diesing: “Species hee (#. variabile) cum precedente (HL. spheroceph- 
alum) fortasse identica.” 

A few sketches and measurements were made of the specimens while 
they were still alive, but a pressure of other duties prevented a careful 
study of them then. When I found time to study them carefully they 
had lain for some time in alcohol and many of the segments had sep- 
arated. There are two distinct types of head, one represented in Fig. 
9,made from the living specimen; the other represented in Fig. 13, 
made from an alcoholic specimen. Other alcoholic specimens are iden- 
tical in form with that shown in Fig.9. In the first mentioned the 
bothria are somewhat oval; pedicels moderately extended; the border 
of the sucking disks thickened, marked with radiating lines, and gath- 
ered or puckered into a few large folds. The proboscis is globose, re- 
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tractile. When the living specimen was viewed from the apex the aper- 
ture (os) could be seen surrounded by many radiating lines like the radiat- 
ing muscles of theiris. Inaside view of amounted specimen a globular 
body about 0.2™™ in diameter can be seen lying in the center of the probos- 
cis and about 0.1™™ from the apex. This globular mass has an aperture 
which lies opposite the aperture of the proboscis. It probably repre- 
sents the true apex of the myzorhynchus retracted. The head behind 
the bothria is elongated into aneck-like part, which joins the true neck 
or joiutless portion of the body by a definite articulation, which bears a 
faint resemblance to a ball-and-socket joint, in which the anterior part 
of the neck represents the “ball.” There is also a difference in tissue, 
the neck having, besides longitudinal fibers, transverse fibers and many 
granular cells, while the neck-like portion of the head appears to be 
composed almost entirely of fibrous tissue arranged longitudinally. 

In the other type the pedicels of the bothria are inflated and some- 
what globose; the thickened border of the disk is not so much folded 
as inthe first. The head behind the bothriais short and turgid. These 
differences, although striking when extreme cases are considered, are 
none of them so profound but that they may be accounted for by sup- 
posing them to represent different degrees of contraction. The vothria 
in the living worm are susceptible of great variety of form. 

The segments begin from 1 to 2™™ back of the head. At first they 
are much broader than long, subsequently they become quadrate, then 
longer than broad. As the segments begin to mature they show a 
tendency to become narrowed anteriorly, with convex margins. <A few 
of the extreme posterior segments are four times as long as broad, ob- 
tuse-pointed in front, posteriorly attenuate, with a truncate termination. 
The genital apertures are marginal, opening a little behind the middle. 
In some they are not exactly on the margin, but may be seen, in a lat- 
eral view, to be situated near the margin and running obliquely toward 
the center of thesegment. The penis was retracted in all the specimens 
examined. It could be seen lying coiled up in the angle formed by the 
vagina where the latter turns abruptly from the middle of the segment 
towards the margin. The vagina could be traced from the ovaries in 
the posterior part of the segment along the median line until it reaches 
a point nearly opposite the marginal opening, where it turns abruptly 
towards the margin and opens immediately in front of the penis. The 
vas deferens is represented by a convoluted mass of tubes in the center 
of the segment. The anterior part of the segment is filled with large 
globular masses (ova). These are surrounded by a thick transparent 
membrane, and have a granular interior. <A layer of oblong granular 
masses, smaller than the interior globular masses, surrounds the latter. 
This layer is adjacent to the marginal wall of the segment and the 
masses are at right angles to it. 

In some specimens the median and posterior segments are very irreg- 
ular in shape. This irregularity is sometimes produced by the appar- 
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ent oecurrence of an imperfect segment of triangular shape interjected 
between two others which are but slightly irregular; in other cases it 
has the appearance of two segments, one lying diagonally across the 
other and the two, as it were, welded together. Measurements of the 
head are not satisfactory on account of the extreme contractility of 
that part. 

The following measurements were made from a mounted specimen 
corresponding in position and appearance with Fig. 9: 


Millimeters. 
Bromytip tortip of extendedsbobhriays.c-2ctacn-e sects enide ss asec sehr eaeee 1. 48 
HromvapexoL proboscis) (retracted) to necks cc. sccclseeeeccoces selec ee Song 
Breath on mMecle cote tafe secs castelese’ seeu ease cwe Bate aoe ene. eae 0. 20 
Breadthror rst, SCSMEN b=. ce sacs ciciseeeremenine ee eee peieisie makes oro otas ometeeeenes 0. 20 
WerouhmOnirsp ise CMONG. 21 \ 6 dacscc ccs teca seem amore «a ore accsse ene eee 0. 04 
Mistancemromsead ttowirsh seoment22a-).-2.52-0 ose see cece cote oe eee eeeeeee 1.40 
Meno ch OL A MAavUure: SOSMONb. 4 sacs sees tes = ace eece sistas eee ease eee ee 2. 60 
Breadthiof aimature segment -22...5 065-22, ---- -eaee CIebOo HSC nad NGS EBoneS door 0. 60 
Henothvorsenment lear POSleLiOn .- onc csiaias cece eco es asco oe cee Betas eorete 1.20 
Breadunjousesment Near POSbePIOL sae ose. c- sos ese ste coe lene, cece soon elee aoe EU 
WwencimomoncestrHivin'o strobilosecessecnc 8. ese cece ece ence sees serene mene 108. 00 


Habitat added: Common Skate (Raia erinacea), spiral intestine. 
Wood’s Holl, Mass., August 25, 1884. 


SPONGIOBOTHRIUM,* gen. nov. 


Body articulate, tenieform. Head separated from the body by a neck. 
Bothria four, opposite, pediceled, broken up into locinio-crispate folds, 
which are transversely costate. Unarmed; auxiliary acetabulum none; 
terminal papilla none, Genital apertures marginal. 

This genus combines many of the characters of Hcheneibothrium Van 
Beneden and Phyllobothrium Van Beneden. It differs from the former 
in the laciniz of the bothria and in the absence of a terminal haustel- 
lum; from the latter in having pediceled instead of sessile bothria, 
and in the transverse costie on the bothria. 


Spongiobothrium variabile, gen. et sp. nov. 
[Plate II, Figs. 13-19.] 2 


Body articulate, tenixform. Head separated from the body by a 
short neck, subquadrangular, tapering posteriorly, continuing at the 
anterior angles into four bothria. The bothria are pediceled and on 
their outer faces and borders are broken up into a number of delicate 
frill-like laciniw, which are sometimes gathered into a more or less com- 
pact mass of crisp, puckered, or purse-like folds (Fig. 15) and some- 
times expanded into long, curved, auriculate, or leaf-like flaps (Fig. 16), 
These are marked by transverse, parallel cost which originate from a 
middle portion like the midrib of a leaf. There is no trace of either a 


*Szoyyos = a sponge or mop. 
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terminal papilla or auxiliary acetabulum. The neck, or unjointed part 
of the body, is short. In some the transverse striw, which indicate the 
beginning of segments, were discernible almost immediately back of the 
head. The first segments are usually crowded, broader than long; 
subsequently they increase in length and become considerably longer ; 
than broad. In some of the ultimate segments the length is four or 
five times that of the breadth. The shape of the mature and nearly 
mature proglottides is very various. 

This irregularity of shape is to be found in the living specimens as 
much as in those which have been preserved in alcohol. The most usual 
shape for the mature segments to assume is subquadrangular, some- 
what contracted about the posterior third in the vicinity of the genital 
openings, expanding in front of this; the anterior end contracted into 
a short constricted neck where it joins the preceding segment. Some- 
times this constriction occurs at the posterior instead of the anterior 
end of the segment. The ovaries are two sets of radiating tubes situ- 
ated in the posterior end of the segment. The anterior half of the ma- 
ture segments is crowded with globular masses (testes). These masses 
fill at least the anterior two-thirds of the adolescent segments. In the 
mature segments of all the specimens I have yet examined the center 
is filled with a convoluted mass, consisting of the retracted penis and 
the vas deferens, with perhaps the vagina and a portion of the oviduct. 
The extremely long and convoluted vas deferens is found protruding 
from the ruptured side of some of the segments which have been pre- 
served in alcohol. This worm is remarkable for the slight change which 
it experiences when preserved in alcohol. Even the extremely delicate 
leaf-like folds of the bothria were not observed to curl up or shrivel 
when subjected to moderately strong alcohol. Fig. 15, Plate II, isa 
sketch made of a living specimen. I have since mounted the same in- 
dividuals for permanent preservation. In the various processes of dehy- 
drating with alcohol, staining with eosin, rendering transparent with 
oil of cloves, and afterwards mounting in Canada balsam, there has not 
been any shrinking or change of form, at least to any appreciable ex- 
tent. 

The water-vascular system is plainly indicated by two rather large 
tubes, which in the neck and anterior part of the body are sinuous, and 
each situated about as far from the other as it is from the nearest edge 
of the strobile. In subsequent segments they become widely separated 
from each other on account of the interposed ova and genital organs. 

The substance of the head and pedicels of the bothria is for the most 
part fibrous tissue. The conical portion of the head is thus sharply 
marked off from the so-called neck. While the former is made up 
largely of fibrous tissue, the latter is granular, with but few longitudi- 
nal fibers. This feature can be easily brought out in preserved speci- 
mens by simple staining. 
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The following measurements were taken from mounted specimens: 


Dimensions. No. 1. | No. 2. | No. 3. | No. 4. 
mm, min. 

Length of specimen .-. 87.00 | 21.00 

Length of bothria ..... 0. 96 0. 90 
Breadthofmedd—asidenee sesseeic ees eicteeinc cies see asiceeinicistels 1.35 1. 60 

readin ofhead across the top a2 ossaces ete ac tance wees esealaadee toh |lstae sister a laetaeey ae il, 
imensthvefone bochmnmiexpand eds se csea etme serinclen a alersioneiieaersiein| eee Se ee BE 

TBH S 5 A a8 ceoaca nme aoaaoEe Spon Soosnamaasotouacnndcbasdsaes 0. 20 0.16; 0.20 0. 24 
MistancerromNeagico) ATs by SCL oe ccm n eels aiaimleiala os esie eae sisi acl eae eeetee lla ienicetee| 1. 50 1. 00 
Distance from head to first distinct segment .....-.....--..----.---- 1. 80 1.40] 2.00 2. 60 
en bn OffiTsb SO SMON bie see snot wise tees sins siisioe tee ocemelaaeeee 0. 10 0. 08 0. 16 0.14 
Bend OfrTst SOOM eNnbs ers ee cance. cance qeeee cnent ame ateinemersee | 0.20 0. 26 24 0. 32 
Boenscthotem aut oy SeCMOMG ates scoala) -oseiaielaleiaee cetera 1. 60 0. 54 (eS) 2.00 
Breadbh of matomile SOlMENt As onss sccm sca se we cele seeecia em arias ate 0. 32 0:24} Ess eeetee 6. 42 
keno GhvOLepOSterlOn SS SMONb ae cc sacra assists a eine selec io 0.74 OLSON eeseeee 1.56 
Breadehiol posterior SOLMENG Miser: asa e veae miele ain cae seinen nina’ sine 0. 50 046i ll ocitneee 0. 86 


* Maturing segments very irregular, some long and narrow, others thick and short with rounded 
corners. ft Variable. 


Additional measurements of No. 4. 


| Length. | Breadth. 

| | 

| 

mm. mm. 

Segmensammrtrom, NEA poe oc ain alaie/s stalaia wine Samelsinin e's cleln elew)= Scleise vce = seins = einimelainiate 0. 20 0. 32 
Sep Meno AO OMe Neate saacine sae mpaee cm eesta aces selec cleisicteleiea[ainiee sletetaaeaiatainleiatere 1.00 0. 34 
SoEsmeny SUP wrOM PN OA d Gece citciioe cab eects sien sisl\ciconsiasicise snes em Cea amines eser 1. 50 0.40 
MOsMont aos rome ad oes sace yecers sem eee ema cies ceca ls clele mmc aiclats sialetela sint=teiniviem 2. 00 0. 42 
HEcMeD tiNear POStOLlOl, CN ars eran'n decent o aaweisicminiote <iajn|niorersiss)sie = anjaraale mm sietorste inate 2. 40 0. 70 
as hSeOMeMtiP Mt ONClene aise soe eee eeeiae emeaece Solna ecnisine ce einidatelcio a meiwtelsinisinatere 1.76 0. 80 
IDRIS EVERITT Ne acod oseatace ao SHC GOT On bUe aR bs SHAa CaaS BO odeeDOaSOSoor qrone Rees 1. 56 0. 86 
INC OISGPIMeEN bite cies see ae ce ame se nineeeene ais eioeisalon oe anietae nc eheersieiole cla ata erro ste telat 2.50 0. 80 
JONG) SEEM aos osaecuosebecobeed Cop Doss SE Ceaens sececoSeSsdose soonocutonooaoce see 3. 00 0. 80 


Habitat.—Sting Ray (Trygon centrura), spiral intestine. Wood’s 
Holl, Mass., August, 1884. 


PHYLLOBOTHRIUM Van Beneden. 
Phyllobothrium thysanocephalum,* sp. nov. 
[Plate II, Figs. 1-12. ] 


In its sexually mature or strobile condition, this Cestode varies in 
length from 300™™ to 1™. The head, as best seen in young specimens, 
has four bothria, which are quite early lobed and crisped and folded at 
the edges. In the adult these bothria are deeply lobed, so that even 
in a cross-section (Fig. 10) it is extremely difficult to make out the four 
primary lobes. The frilled, crisped, or ruffled structure of the bothria 
gives to the head, when at rest, a singularly striking resemblance to the 
short, imperfect branches which form the head in the cauliflower. The 
neck, or jointless part of the body, is very long. In one specimen, which 
measures 840"" in length, the first joints appear about 360™™ back of 
the head. Immediately back of the bothria the head is slightly swollen 
and subcylindrical, and in alcoholic specimens nearly as wide as the 
bothria; in the living worm about three-fifths the width of the bothria. 


* MU6av os= a tassel, 
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The neck is continuous with the head, slightly flattened, and tapers 
away from the head very gradually in fully grown specimens, so grad- 
ually, that its progress cannot be noted, except by comparing the width 
of the proglottides with that of the neck. The neck is marked with 
longitudinal rugze, which continue well back on the forming proglot- 
tides (Figs. 1, 2). Where the transverse striz, which mark the forming 
proglottides, begin, the surface of the body presents a rough, checkered 
appearance, due to these two systems of grooves, which is quite char- 
acteristic, and may serve to identify a fragment of one of these worms 
when neither head nor mature proglottis is present. 

Proglottides, before they become free, are much broader than long, 
and each has a short, free posterior border, which becomes the rim or 
border mentioned in the description of the free proglottis. Penis very 
long, with a bulbous enlargement at the base. Near the posterior end 
the segments become rounded at the corners and somewhat elongated, 
until they graduate into the shape which is characteristic of the mature 
free joints. 

Free proglottides (Figs. 4, 5) about twice as long as broad, very 
changeable in form, but in general rounded anteriorly; the extreme 
anterior end prolonged into a contractile papilla, which acts somewhat 
as a sucking-disk in aid of locomotion; posterior end truncate, with a 
narrow rim or border marked off from the basal edge by the transverse 
water-vessel. Sexual apertures marginal, opening a little back of the 
middle point. Penis very long; when erected, longer than the proglot- 
tis. Vagipa opening immediately in front of the penis, flaring slightly 
at the mouth, quickly contracted into a short cylindrical tube, then ex- 
panding, finally reduced to a narrow tube, which runs anteriorly along- 
side a central clear space, enters the latter, and near its anterior end 
turns sharply, and runs back along the middle of the clear space until 
it unites with the ovaries in the posterior part of the proglottis. 

Good preparations of the mature proglottides were obtained by sub- 
jecting them to shght pressure between two cover-glasses held in place 
by a spring wire-clip and hardened while in this position. When seg- 
ments so prepared were afterwards stained, made transparent, and 
mounted, they wére free from wrinkles or distortions, and showed the 
internal anatomy as well, indeed better, for topographical purposes, 
than could be shown with thin sections. 

The chyle in the spiral intestine of the host, Tiger Shark (Galeocerdo 
tigrinus), swarmed with free proglottides, which were quite active. They 
had powers of independent movement and locomotion which gave them 
much the appearance of Trematods. 

About twenty specimens in the strobile condition, but representing 
three stages of development, together with great numbers of free prog- 
lottides were found in the spiral intestine of a Tiger Shark (G. tigrinus). 
The larger adult specimens varied in length from one-half to one meter. 

S. Mis. 90——30 
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Measurements made on the largest specimen were as follows: 


Total length of strobile....--..----- ---.-2 +--+ +--+ 2+ 2-2 eee ene eee eee eee meter.. 1 
Breadbmoi head, latenalees = stoccisce ese emis seas al= alae emer eee millimeter.. 15 
ihickness Ofhead, Mar einales se .cec cee ls soci neleicietma alate ole aie elam ieee eee do... 6 
Breadth of necks. say ac see esse ss alee ame winjel eininle| =a Wel~/ =n fa /=l l= sani ain doz sewers 
Breadth of posterior segmenw: 22. << << to w2 Seem cee mere cee s wane ean) eiseine ee dossono) 
Length of posterior segment .....----- ------------------ ------ +--+ -------- do=aare 


In this specimen all the mature proglottides had evidently become 
separated from the strobile. On another specimen, measuring 580™™ 
in length, the posterior proglottides were mature, and measured 5™™ in 
length and 24™™ in breadth. 

Measurements of free living segments give the following proportions: 
Length, 8"; breadth, 4 to 4.5™™; length of penis, 4™™+-. 

A second and younger stage was represented by specimens ranging 
in length from 190™ to 230™". These differed from the next stage, 
described below, in size and in having a more or less evident beginning 
of a jointed condition. This, in the smaller forms of this second group, 
was indicated by tolerably distinct waving transverse lines. The largest 
specimen of this group, 230™” in length, although tapering to a point 
at the posterior end like the others, had distinct segments for the last 
See 

Another group, consisting of quite young specimens, ranging in length 
from 31™™ to 57™™, represented a third stage in the development of this 
worm (Figs. 7, 8). These are evidently the young of this species. 

Measurements of one of them give the following dimensions: 


Millimeters. 
Memo HO LgSPECIMOIN se\nc cc sawitai es tecied eee evclc reine occ Meena w ean cee eee 41. 00 
en Ot ORM CAG fee. team aiapelcioictet a Ae eons <i me miata, Secale ghee stats stata eae ae rep eet 1.50 
Breaduhvorwhead: =a) ees ye el eee estes. Re ce cece aein ae Sreleeieletatats ara latins Gale slate 2.25 
Length of rostellum . ...-- OS Bape AUS HORE SE ASAE Hersh emaman Beeinac Nis Sree 0. 50 
Breadth of neck just back of head ..--.....-- J LBL ado sniec cated sn See eee 1. 00 
Bread bayor, posterior extremity. 625 o20-.cese eos s hoe eos aaeiseaieese ee oe eee 0. 20 


The neck increases slightly for a short distance back of the head. 
The body then tapers gradually and uniformly to the posterior end. In 
this group there is no sign of joints. Most of the specimens, particu- 
larly after they have been preserved in alcohol, have a much more com- 
pact arrangement of the folds of the bothria than appears in Fig. 7, 
which was sketched from a living specimen, one of the smallest of the 
fot. In larger specimens of this group the head is subglobose, with the 
edges of the bothria in crisp, closely lying folds, so that it is very dif- 
ficult to make out the number of lobes of the bothria or to determine 
whether the latter are pediceled or sessile. The bothria are marginal, 
sessile, or on very short pedicels, each divided into at least two second- 
ary lobes, which ultimately become a mass of crisp folds. In the center 
of the head, placed anteriorly, is a short chitinous rostellum on a pedi- 
cel of soft connection tissue (Figs. 7, 7a, 7b). Seen from the front this 
rostellum is quadrate, and presents to view four crescent-shaped bodies 
(Fig. Ta) with their convexities turned inward and inclosing a clear 
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space, in the center of which is a granular elevation. The tips of the 
horns of these crescents are sharp-pointed, and form a circle of eight 
hooks, which surrounds the tip of the rostellum. When this rostellum 
is viewed from the side, each crescent is seen to be the recurved ante- 
rior border of an oblong or triangular trough-like plate. These four tri- 
angular plates occupy much the same relative position with respect to 
each other as the jaws in Hehinus, and suggest the “lantern” of that 
animal. This proboscis was observed in all of the smaller specimens 
and in some of the half-grown ones, but had been lost by all of the 
larger specimens. It seems to have but a feeble attachment to the head, 
and became detached from several specimens while they were being 
examined. The length of this rostellum in the half-grown specimens 
was about the same as that found in the smaller specimens, viz, about 
O52, 

In a series of transverse sections made of a head of one of the larger 
specimens, it was noticed that there was a circular aperture in the sec- 
tions of the anterior part of the head, which doubtless marks the place 
where the fleshy pedicel of the rostellum was inserted. The primary 
lobes of the bothria spring from a central muscular portion of the head 
(Figs. 9, 10), and consist of fascicles of muscular fibers which extend 
into the secondary and tertiary divisions. The crisped appearance 
of the head is due to minute crimped or friiled divisions of the lobes, 
and not to the crisping or curling of the free borders of the lobes, as in 
P.lactuca Van Beneden. The solid, central part of the head which serves 
as a support for the so-called bothria, is pointed auteriorly, where the 
lobes, in transverse section, appear to radiate from a common point. 
It is on this extremity of the head that the base of the rostellum is 
situated. This central portion or core of the head increases in size 
until at the base of the head it has the dimensions given in the meas- 
urements as the thickness and width of the neck. A transverse section 
of the basal part of the head or of the neck, in the smaller specimens, 
is rhomboidal (Fig. 12). In the larger specimens the breadth of the 
neck is greater in proportion to the thickness than is the case in the 
smaller specimens. In Fig. 10 a transverse section is shown of the 
head of an adult at about the anterior third. The central core of the 
head at this point is quadrate, and but two of the vessels of the water- 
vascular system appear. Sections made transversely through the 
middle of the head show the central core to be oblong (Fig. 9): The 
central part of such a section is a clear space with a few connective 
tissue fibers and granular masses in it. Both fibers and granules be- 
come more crowded in the vicinity of the longitudinal vessels which 
are sharply defined in cross-section. A transverse vessel was observed 
in a section through the head, which connected the two inner longi- 
tudinal vessels. The central clear space is limited by a dense layer of 
muscular and connective tissue fibers, which make a circular layer of 
tissue that can be traced back into the neck where it becomes much 
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elongated and is surrounded by a layer of longitudinal fibers. In the 
head, outside of the ring of tissue which limits the central space, there 
may be seen in the sections both the cut ends of longitudinal fibers and 
also the beginning of transverse fibers, which extend out into the lobes 
of the head in dense fascicles. 

The color of living specimens is translucent white, with sometimes 
x faint bluish tint. Aleoholic specimens are opaque, white, faintly 
yellowish, or cream-tinted. 

This worm is near P. lactuca Van Beneden (Les Vers Cestoides, Pl. IV, 
Figs. 1-7), but differs from it in the following characters: 

The neck and anterior unjointed part of the body are broader than the 
posterior mature segments. They are not so represented by Van Bene- 
den for P.lactuca. The genital apertures instead of opening opposite the 
anterior third of the body of the proglottis, as in P. lactuca, open nearly 
opposite the posterior third. No mention-is made of a rostellum in P. 
lactuca, but this difference alone would not justify the creation of a new 
specific name, since the rostellum could be easily overlooked, or if only 
mature strobiles were found, itis very probable that the rostella would 
have been lost. 

Habitat.—Tiger Shark (Galeocerdo tigrinus), adult, half grown, and 
young specimens togetber in spiral intestine. July 23, 1885, Wood’s 
Holl, Mass. 

ORYGMATOBOTHRIUM Diesing. 


Bothriocephali spec. Siebold. 
Anthobothrit spec. Van Beneden, 
Tetrabothrii (Anthobothrii) spec, Molin, 


Orygmatobothrium angustum, sp. Nov. 
[Plate II, Figs. 1-3.] 


Head round-pointed in front with four bothria, which are unarmed, 
hollowed out or boat-shaped when at rest, with anterior extremities, 
round-pointed, slightly appressed and projecting in front and sur- 
mounted at the apex by a supplemental disk (auxiliary acetabulum). A 
second, larger disk lies in the center of the hollow of each bothrium. The 
posterior end of each is rounded, broader than anterior end, usually flar- 
ing away from the neck. Border of bothria raised, somewhat thickened 
with entire outline. Pedicels short, neck long, narrow, marked with 
transverse, closely parallel, slightly eeeneg or epenainee rings, which 
give a serrate outline to theedge. Segments long and narrow, mature 
segments five times as long as wide. Genital apertures marginal. 
This worm is near QO. versatile Dies. (Revis. der Ceph. Ab. Par. 2763) 


* Bothriocephalus auriculatus Siebold, Zeitschrift f, Wissensch. Zool., il, 218, tab. xv, 
12: 

Anthobothrium musteli Van Beneden, Mém. Acad. Belgique, xxv, 126 and 190, tab. 
Wit, iL: 

Tetrabothrium (Orygmatobothrium) versatile Diesing, Sitzungsb., xili, 582. 

Tetrabothrium musteli Van Beneden, Wagener, Nov, Act. Nat. Cur., xxiv, Suppl., 85, 
tab. xxii, 276-272, 


ee ee 


ee 
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-It differs from O. versatile, however, in being much smaller, and in 
the proportions of the segments. In 0. versatile the segments are 
square, while in O. angustum all the segments are long and narrow. 

The following measurements were made from mounted specimens : 


Dimensions: IN OA: |PENiOs2a |) UNO: 
| mm. | mm. mm. 

ILS IN OPER UTE oo ee ocbobcod conn cee beOHnOS SAEOUU SOD SBS BSese porta ae eemei hdeU0N Et 18.,00 20. 00 
Meno thiot DOM GUM bes eee eae seiner tonne ee no eamecce dose meee sneeacne 0. 64 
Breadth of bothrium, widest DRESS aoa oochocpSncpna ssnooso obo SSedeEHoSsseEgao4 0.32 |.- 
Breadnhvor neck: mean ead errr cine aa atoathis cet one's ons clio w aielesicinisvic es iaiet afleleteaie 0.14 |.. 
Mone throl neck.« 2. tess e eee a siaets Sa oeelccascebsbkedelbobeccaseaadeccek ele 5.00 |. 
et Gh Ob POS COROT SOLIMOMG iterates cao siwivicie cmisin c eis'ele e's sinicie css ssincin es oe sein oe | 2.20 | 
Breadth or posterior SOkMONb me aaciea sce ces. owe cee csescciecsceacestescacdas 0.44 


The anterior supplemental disk (auxiliary acetabulum) is small and eir- 
cular and is quite manifest. I must confess, however, that the identifica- 
tion of the other was not wholly satisfactory. An oval disk was distin- 
guished ina few. In some heads stained with carmine, eosin, and haema- 
toxylon, respectively, they cannot be distinguished. At about the ante- 
rior third the face of each bothrium, in the stained specimens, is crossed 
by a curved fibrous band which is concave in front. This band lies in 
the tissue of the bothrium and is not raised on the surface. It seems to 
be connected with another band lying farther back in the bothrium and 
deeper in its substance. If they are connected they probably make the 
oval border of the second disk. If one is to judge from the specimens in 
this lot—about fifteen in number—the secondary disk in the center of the 
bothria is an extreme doubtful character. It is plainly different in its 
nature from the anterior disk which was differentiated from the adjacent 
tissue cleccly, both in unstained and stained specimens. The fine trans- 
verse striz on the neck, which may be distinguished also on the mature 
proglottides, are a more characteristic feature of this worm than the 
second disk (auxiliary acetabulum). 

The genital organs open nearly opposite the anterior fourth of the 
proglottis, on the margin. 

The vagina can be traced from the posterior end of the segment, 
where it originates as a coiled tube, lying between the two marginally 
placed ovaries. It lies along the central line of the segment, until a 
Short distance in front of a point opposite the vaginal opening, where 
it turns, forming a crook-shaped curve, and opens in front of ae penis. 
The latter organ and the testis lie in the curve of the erook. 

Habitat.—Dusky Shark (Carcharias obscurus), in spiral intestine. 
Wood’s Holl, Mass., August, 1884. 


CROSSOBOTHRIUM,* gen. nov. 


Body articulated, slender, flattened, subquadrate; neck short or 
none ; bothria four, » opposite, pediceled, unarmed, each provided with 


* Kpo66 07 = 2, border, fringe. 
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one auxiliary acetabulum on the anterior border. Faces of bothria with 
a raised rim or border, which becomes more or less free, cut, or frilled 
as the worm grows weak, or when placed in fresb water or alcohol. 

Genital apertures, both male and female, marginal. Development 
not known. 

This genus is closely allied to Phyllobothrium Van Beneden, but differs 
from it in having the bothria pediceled instead of sessile, and in the 
absence of a distinct neck. 

Crossobothrium laciniatum bears some resemblance to Anthobothrium 
cornucopia Van Ben., particularly in the shape of the segments, but 
differs from it in having distinct auxiliary acetabula, and in having the 
segments begin immediately behind the head. ‘The bothria are not so 
long-pediceled as in A. cornucopia. The bothria, especially in living 
specimens in sea-water, bear a superficial resemblance to Orygmato- 
bothrium versatile Dies. (Antiroebothrium musteli Van Ben.), but there is 
no trace of a second auxiliary acetabulum on the face of the bothria, 
The habit of the strobile is, furthermore, quite different from O. versatile 
Dies. 

Crossobothrium laciniatum, gen. et sp. nov. 


[Plate III, Figs. 4-18.] 


Body articulated, slightly flattened ; cross-section .of segments near 
head quadrangular; ratio of thickness to breadth about 1 to2. Theseg- 
ments begin immediately behind the head, each is characterized by 
having four marginal flaps on the posterior border. The anterior seg- 
ments in the larger specimens, for a distance of 20 or 30™™ back of the 
head, are about as broad as long, the posterior angles projecting into 
prominent triangular flaps, which, in a few cases, stand out almost at 
right angles to the face of the segments, but are usually appressed. 
The bodies of the segments are translucent, the posterior borders and 
projecting flaps opaque and ivory white in color. This feature is espe- 
cially noticeable in specimens which have lain a few minutes in fresh 
water. Behind these slender anterior segments the remaining segments 
increase in breadth without increasing in length. Near the middle of 
the strobile the ratio of length to breadth is about 2 to 9. The median 
segments are flat and the triangular flaps develop into broad, rounded 
lobes. These lobes form a free border, which is sometimes reflexed and 
usually emarginate on the lateral edge. 

The posterior segments are considerably lengthened; length about 
1.5""; breadth about 2™, flattened; outline usually rounded or waving, 
narrower in front than behind, emarginate on lateral edge. (Plate IIT, 
Figs. 7,8.) The shape of the free proglottides varies greatly while they 
are living, but at rest or in alcoholic specimens it is quite uniform. 

The postero-lateral border is profoundly emarginate; the outline of 
the margin concave behind, then convex throughout the greater part of 
the length, concave again near the anterior end, which is extended into 


a 
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arounded knob. (Plate III, Fig.12.) In some free segments with a Jess 
rounded outline the shape is much like that of a steeple-crown hat with 
a drooping, flexible rim. Length of @ mature free proglottis 2.8"; 
breadth of posterior edge, measured from tip to tip of the reflexed bor- 
der, 2.1™; breadth of posterior, exclusive of reflexed border, 1.7™™, 
tapering to an obtuse point in front. The bothria are four in number, 
marginal, short-pediceled, unarmed, each provided with a single sup- 
plemental disk (auxiliary acetabulum Diesing) on the anterior border. 

The bothria ef living, active specimens undergo such profound 
changes upon being transferred from sea-water to fresh water that it is 
necessary, in order to guard against mistakes, to give separate descrip- 


- tions for each condition. 


If allowed to lie in sea-water, these worms continue active for several 
hours. Some, after lying for twenty-four hours in sea-water, were still 
quite active, moving their bothria incessantly and alternately contract- 
ing and elongating the body and throwing it into irregular kinks and 
folds. The bothria are extremely mobile. They are usually hollowed 
out or boat-shaped on the face, bounded by a thickened rim or border 
which merges into the auxiliary acetabulum in front. In a resting po- 
sition they are oval in shape, more or less narrowed in front and 
rounded posteriorly. Locomotion is effected by thrusting the bothria 
forward and attaching the face as a sucking disk to the surface over 
which -the worm is moving, and thus dragging the body along. The 
bothria are usually thrust forward in pairs, the two which would 
stand diagonally opposite in a cross-section constituting a pair. They 
are thrust forward bodily and at the same time become greatly elon- 
gated in front. This attenuated part of each is frequently bent out- 
ward at right angles, so that the two stand apart like a pair of recurved 
horns. (Plate III, Fig. 11.) Theremaining pair of bothria meanwhile 
is some distance back of the forward pair and much contracted longi- 
tudinally, the apex of each being a short distance behind the rounded 
papillary apex of the head. Each bothrium when thrust forward and 
attenuated is tipped by the auxiliary acetabulum, which forms a sort of 
sucker. Each individual bothrium, while active, resembles in its mo- 
tions the movements of a common leech. The resemblance is height- 
ened by the auxiliary acetabulum, which has much the appearance and 
is used in the same manner as the anterior sucker of some leeches. 
Often the posterior ends of the bothria bend outward and forward 
until they almost meet the recurved anterior ends. The under both- 
rium was noticed sometimes adhering to the bottom of the watch-glass 
in which the specimen was lying and spread out into a broad, thin, 
circular disk. In this case all appearance of a thickened border to the 
face of the bothrium was obliterated. Behind the bothria the head 
contracts suddenly into a short, neck-like part, which is about the same 
size and shape as the first segments, and, like them, is terminated by 
four triangular lappets at each of the four angles. This latter feature 
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is unchanged either by fresh water or alcohol. When placed in fresh 
water the bothria become profoundly modified. Two distinct forms 
were observed; in one lot the specimens measuring from 112 to 124™™ 
in length, the breadth of the head is 3.5™™, its length is 1.5™™, The 
bothria are trumpet-shaped, very transparent and delicate, the outer 
face convex and surrounded by a delicate, narrow, raised border. It 
is circular except at the anterior edge, where it is broadly indented and 
interrupted by a circular, opaque disk (the auxiliary acetabulum). 
(Plate ILI, Fig. 6.) 

In a second lot, the individuals of which measure from 95 to 250™™" 
in length, the breadth of the head is about 2™", its length 1.5™™, (In 
an active specimen in sea-water the length of the head is about one- 
half of the breadth.) The rim or border of the bothria is irregular, 
broken, or ragged in outline, which gives to the head a crisped appear- 
ance, so as to suggest upon superficial examination the genus Phyllo- 
bothriwm (Plate II, Fig. 5). The auxiliary acetabula are often concealed 
by the ragged edges of the bothria, but they can be plainly seen in a 
top view of the head (Plate III, Fig. 15). 

Both the male and female apertures are marginal. It is often very 
(difficult to make out the course of the vagina. By compressing a free 
proglottis, or better by flattening a proglottis between two glass slips 
and hardening it while in that position, and afterwards staining and 
transferring to glycerine or oil of cloves, the topography of the genital 
apparatus can be made out. At first | was wholly at fault with regard 
to the position of the vaginal opening, having been misled by the lateral 
aperture which is usually to be seen in the mature segments and from 
which the ova are discharged. This aperture resembles the vaginal 
opening in many of the Dibothrie. It is found only in the posterior 
segments of the largest specimens and in the free proglottides. It is 
not always present evenin these, as it is not unusual to find a free pro- 
glottis without the lateral aperture. When such a proglottis is ex- 
amined its central part will be found to be filled with ova, often to such 
an extent that the lateral face of the proglottis is swollen in the middle 
so as to have a convex outline. In this case the lateral aperture may 
be seen already outlined but closed by a thin membrane, upon the rupt- 
ure of which the eggs make their escape. The ovary is a lobed, glan- 
dular body lying near the posterior end of the proglottis. The vagina 
after leaving the ovary follows the median line but a short distance. 
It bends in a uniform curve towards the margin, and in its outer part 
lies immediately in front of the penis and very close to it. In the speci- 
mens which I have examined the course of the vagina as it approached 
the margin could not be made out until after it was differentiated by 
staining with carmine. The marginal aperture of the vagina is very 
small and is situated immediately in front of the penis. When the lat- 
ter is retracted the two genital apertures seem to have the same mar- 
ginal opening. The penis is long and slender. In some cases it was 
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found protruding as much as 0.6", It is covered with minute spines 
whose length is about one-eighth the breadth of the penis. The vas 
deferens is a long convoluted tube lying for the most part a little in 
front of the center of the proglottis. The central part of the proglottis 
around the ova is filled with the large glandular masses of the testes. 
The longitudinal vessels of the water-vascular system can usually be 
distinguished and between them and the margin, on each side, a series 
of granular masses, more opaque and smaller than the masses which 
make up the testes, extending to the ovary and widening in the vicinity 
of that organ. The lateral aperature for the discharge of eggs is sit- 
uated a little way back of the middle and is surrounded by a low bor- 
der or lip. Itis oval in outline, the longer axis coinciding with the 
longitudinal axis of the segment and equal to about one-eighth the 
length of the segment. Its posterior edge is at about the posterior 
third of the segment and nearly opposite the marginal opening of the 
generative organs. 

The following measurements were made upon living specimens which 
had lain for a few hours in fresh water: 


Dimensions. No. 1. | No. 2. | No. 3. | No. 4. 
mm. mm. | mm. mm. 

Men thiOlestrODlGreeaeesamnctiaessetistaselos orescence cesses cee aae 100. 00 | 142.00 | 195.00 | 212. 00 
Breadth of head Pee 80) 1.80 1.8 
en CUMOi NGA sence esee ee raaicw.s acls cidisiew cece ceimgied aw og ce ceeihease Peay | 1.50 1. 45 15 
Breadth of segments near head, excluding pr ojecting flaps sesceeees 0.6 0. 56 0.70 0.7 
Length of segments NGA EAD eas Pisin mins Se wesw s we see. see ticsh 0.7 0. 35 0. 50 0.7 
Breadth of POSTORIONISOP MEMES Rene stave. nis/ciniia (c/a) oam sinipyeie amiaipecee eejereion. He) 1526) 1590 1.8 
Men ctiorpposterion seementseeeeeccons + -o.255-cecsneosh sce bec snale 1.2 1.26 1. 60 1.4 


The following measurements are from a segment which became de- 
tached from a strobile while still living and active in sea-water : 


Millimeters. 
LTDA Dy SIRO O15 0052.3'5 Oe SOE Se ae ae neon eR Sere SE PRE aR 3.10 
eee eel Una t TONG aes ememee eet ses 5 Ne 5 Se Gated ecm meee sees hae eeeere 1.05 
Pam U is TGC see eetieeeh So cic 2 taal al a lajotals Galas ohn.c oa. ne by Soe oe a 2.45 
ECAC EH, POSLETION CNUs seem! eS ae Aeoccch cesuc sy cede cose ecco a uel toe 2.10 
EDU OL PONS cesses ees. Leon be be oO aR ceo wot lee beac cone 0.35 
Broa ill Ol MOINS. ttc see eee wcerk ose Se 2 als oe Wako soe uwee Me Bede 0. 0875 
Eee bh Ob SPIN es On weniger = plate 2s 5 ew AN Ye le ser 0. 0100 
BAMOLET OF OVE. | ee oe ey foe hi doe te cnle oroe ai de amet dics dyetadins 0. 0254 


The breadth given above is approximate, as the segment was con- 
stantly changing its shape; the penis was only partly everted. 

The following measurements are from a young specimen, in fresh 
water : 


Millimeters. 
BRRRU GH eG ELS 2. <'2 27, 2 eS at NI EG a URE e oie es aka 20. 00 
Baer etilivarie treat: 1: 2 2/3), Avene nce Uys Me CN ee lr Sel, Nya 1,20 
PRTC CL MCEN OM GLYE RCE | «52. 2). 122 AOE! dh ve nats ity oy koh oes Ld had 1.80 
MSH SL HOlaAnteLlOr SEMMENITS Ae yy 2) ca eee ove a lead oh ky ote edie nets 0.10 
Erealgt ot anverior SCOMmenthe waa aso yb te a 0. 30 
Men mpbrotmedian Seoments eee so a 0. 07 
AeA MOn IMeMIan SOPMENtS seme mee. el cle ee lik ee Le) 0. 90 


Posterior segments but little larger than anterior. 
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Several young specimens were obtained, measuring from 5 to 20™™ in 
length. In these the bothria were identical in shape and habit with 
those of the adult. In the younger specimens, however, the part of 
the head to which the bothria are attached was proportionally larger 
than it is in the adult. In the larger specimens of young the laciniate 
segments occurred throughout the entire length; in smaller specimens 
they occurred only near the head and at the posterior end, while the 
intermediate parts of the strobile were unsegmented or marked with 
faint transverse lines. In many of the smallest forms there were no 
laciniate segments, while the posterior end of the strobile carried a num- 
ber of elongated segment-like bodies, totally unlike the segments of the 
adult. These pseudo-segments are evidently evanescent. (Plate ITI, 
Fig. 17%.) 

Habitat.—Sand Shark ( Odontaspis littoralis), in spiral intestine, young 
and adult together, abundant, chyle swarming with free proglottides. 
July and August, Wood’s Holl, Mass. 


PHOREIOBOTHRIUM,* gen. nov. 

Near Cylindrophorus Diesing. 

Tetrabothrii Spec. Wagener. 

Cylindrophorus typicus Diesing, Revis. d. Ceph. Ab. Par., p. 264. 

Tetrabothrium Carcharie Rondolettii Wagener, Nov. Act. Nat. Cur., xxiv, 
Suppl. 4 and 84, tab. xxii, 270-273; Statu larve Wagener, |. c. 4 and 84, 
tab. xxi, 266-268, tab. xxii, 269. 

‘“‘Genus hoc insufficienter cognitwm provisorio modo nomine Cylindrophori 
notavi” Diesing. 

Body elongated, articulate. Head separated from the body by a neck. 
Bothria four, opposite, tubular, parallel, entire, each armed with com- 
pound hooks and provided with one supplemental disk (auxiliary ace- 
tabulum) in front. Minute spines on neck, or on neck and body. Gen- 
ital apertures marginal. 


Phoreiobothrium lasium,t gen. et spec. nov. 
be =} 
[Plate IV, Figs. 24-29. ] 


Head separated from the body by a neck. Bothria four, marginal, 
flat-tubular, subrectangular in outline, each with two compound hooks 
placed anteriorly, and one auxiliary acetabulum in front of hooks near 
the lateral edge of the bothrium. Face of the bothria hollowed out, 
with a thickened or raised border, so that each bothrium resembles a 
shallow tray. Inner edges of bothria united by a thin membrane, in 
which lie bands of fibrous tissue. Posterior end of the bothria ellip- 
tical, with a thickened ring or border, and marked with strix parallel 
with the smaller diameter. These strive, when highly magnified, prove 
to be low ridges, which give to the end of a bothrium the appearance 
of a coarse rasp. These strive or ridges are not seen plainly unless the 


* bopeiov = a tray. + ,éovoc = bristly. 
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bothria are reflexed. Neck flattened, rather slender, increasing uni- 
formly backwards and merging imperceptibly into the jointed body, 
covered, sometimes sparsely, sometimes thickly, with very small, 
straight, sharp, bristle-like spines. The body has at first an unbroken 
outline, the square segments being indicated simply by fine, transverse 
lines. Farther back the segments become elongated, with the corners 
slightly rounded. Genital apertures marginal, opening about the mid- 
dle line. 
The compound hooks of the head have three recurved prongs each, 
the middle one slightly longer than the others, the inner one the short- 
est. These prongs rise from a common horizontal part, which is itself 
supported by a flattened or spatulate process, which lies immediately 
under the middle prong, is about the same length and parallel with it. 
The following measurements were made from a mounted specimen: 


Millimeters. 
Gens thotsstropil epee s scfas crs Nocleicos lee sisi san) nasiaectecinein ete aee see 40. 00 
ILMaN OE NGG oot. Lone sogd bhesce sedecu sas oboub ae pe ue eecoessaan coseersc 0.52 
Breadth) Ot headmaster 8 olson 2s Se oa kiclon sn oisiek o Sdeo tapes oe oe deeeee 0. 44 
Breadiheorm neckgemereeeias =. <<. Mare Shoe sie et sierla ais fate wines ayclate 2 ere k Seasaopeia sie ears 0. 12 
herwowh of Arstiseemenps yest Trond Meads 2. Jou eae, sooce ciaece codes sctace see 0. 03 
IBLeadeMl Gip Hirsh REP TBONDS 2.2.5). 50: vx on inne siceoses seme ofloee bbs demas cide ee Seco). ONO 
enothrotse Gmiente me oa trOMMN GAC 2 ae parse. cecil sees coccinea s Se oe see “nace 0. 20 
ibneadihton® seomentsns= = itroml head ys saceese + ns oscncee ese cacees alae oes 0.42 
ihenethiof segmentjc™™ from head..--..-......222--. psueehises a stee Beene Jee peas 
IBreatiin ok So cnlones sory «rom, Nea. 252 folks oc ocies Wasia/ee watig co ne tieeeyseu ser 0. 42 
Weng uMrOhpPOSteKIomBesMeMUSes- 5.4) ssc\setacteds- ces see si -leee.eoecies see cies ses 2. 20 
BLeAdhHEOTpOSPSLIOMSCSMEMES) sc socic seis ceissee soeeae sae Sc sete eaemce -neeer 0. 84 
mene fheotehookseuermemrnye scee 5. soc) ota «oh wis-siisaeneneas soso 2e eee eee BLO 
iene th vot bristlysspimesjoumecka or body. -+).$2222 0522 (82 sus52 2 sce le tees 0. OL 


A. few specimens in the lot differed from the prevailing type in being 
much more irregular in outline and having in general a more fragile 
structure. The neck is much distorted by contraction and much 
broader than in the prevailing type; the first segments, on the con- 
trary, are longer and more slender. The posterior segments are ellip- 
tical, oblong, flatter, and more fragile in appearance. 

In one specimen f found what seemed to be a transverse costa on the 

face of a bothrium. I looked in vain for a similar characteristic in the 
other specimens of the lot. If such costx could be proved to be char- 
acteristic of this worm it would indicate a very close relationship with 
Calliobothrium. 
. Insome the bristly spines were found on the neck and noton the 
body, in others sparsely on the body and not on the neck, in others 
thickly on both neck and body. They are, without doubt, the remnant 
of a bristly outer covering of the body, which is characteristic of the 
young and larval conditions of this genus. 

The genus Cylindrophorus is a provisional one made by Diesing to in- 
clude a single species which is not well known. He, however, includes it 
among those Tetrabothric, which are characterized by having no auxil- 
ia~y acetabula on the bothria. The presence of a well-defined auxiliary 
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acetabulum in this worm is therefore sufficient reason for not including 
it inthe genus Cylindrophorus. ‘The almost invariable occurrence of 
spines on the neck or body, or both, together with the shape of the 
bothria and hooks, present so many points of resemblance to Wagener’s 
figures, from which Diesing created the generic name Cylindrophorus, 
that I do not feel justified in adding a new generic term to the already 
burdened nomenclature of Helminthology without at the same time 
admitting Diesing’s Cylindrophorus in the probable synonymy of the 
genus. 

The ovaries occupy nearly the posterior fourth of the proglottis. The 
vagina extends, from its origin in the ovaries, as a sinuous duct along 
the median line of the proglottis until it reaches the middle point, where 
it turns nearly at right angles and opens in front of and immediately 
adjoining the penis. The latter organ is retracted and lies coiled up in 
the angle of the vagina, but seems to be connected with a convoluted 
mass, which is situated centrally in the proglottis. A median tube can 
be traced from near the anterior end of the proglottis to the angle of 
the vagina and seems to lie parallel with that duct for some distance. 
Its union with the latter could not be made out. The greater part of 
the interior of the proglottis is filled with irregular granular masses, 
each of which is composed of several irregular or disk-shaped pieces, 
which are rather loosely joined together. 

In a specimen which had been subjected to double staining in green 
and red analine colors, the ovaries in the base of the proglottis and 
what appeared to be their continuation into a double row of coarse granu- 
lar masses lying along each margin, had a strong affinity for the blue 
Staining. On the margins, outside of the coarse granular layer, a fine 
granular layer, and outside of that a transparent, structureless, epi- 
derma] layer, were differentiated. The vagina and anterio-median tube 
were also slightly stained with the green. The interior compound gran- 
ular masses, the penis, and the convoluted mass of tubes (vas deferens) 
were unaffected by the green coloring matter. They were clearly differ- 
entiated, though not deeply stained, by the red analine, nearly all the 
red stain having disappeared when the specimen was washed in alcohol. 

Habitat.—Dusky Shark (Carcharias obscurus), in spiral intestine. 
August, 1884, Wood’s Holl, Mass. 


CALLIOBOTHRIUM Van Beneden. 
Calliobothrium verticillatum Rudolphi. 
[Plate IV, Figs. 1-8.] 


Onchobothrium verticillatum Rud., Diesing, Syst. Helm., i, 606. y 

Calliobothrium verticillatum Van Beneden, Dies., Revis. d. Ceph. Ab. Par., p. 
280-281. Van Beneden, in Mem .Acad. Belgique, xxv, 138 and 192, tab. xii. 

Bothriocephalus verticillatus Rud., Synops., 142 and 484. Leuckart, Zool. 
Bruchst., i, 56, tab. ii, 41, fragm. Nitzsch., Ersch., and Grub., Encyel., 
xii, 99. Dujardin, Hist. Nat. des Helminth., 621. Creplin, Troschel’s 
pAreh., s849) 173) 
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Acanthobothrium verticillatum Van Beneden, Bullet. Acad. Belgique, xvi, ii, 79. 

Onchobothrium (Calliobothrium) verticillatum Diesing, Sitzungsb. der Kais. 
Akad., xiii (1854), 585. Molin, 1. ¢., xxx (1858), 135, xxxiii (1858), 292, 
and xxxvili (1859), 10; Idem, Denkschr., xix, 239, tab. v, 3. 

Tetrabothrium verticillatum Wagener, Nov. Act. Nat. Cur., xxiv, Suvpl. 85, 
tab. xxii, 274 and 275. 

Head continuous, with the subquadrangular body. SBothria four, 
angular, subelliptical, unequally divided into three loculi by two trans- 
verse ribs; each bothrium armed with four simple hooks, and provided, 
in front of hooks, with a trilocular, auxiliary acetabulum, the loculi of 
the latter arranged in a triangle. Hooks equal and arranged in pairs. 
Body filiform anteriorly, increasing posteriorly ; anterior segments pro- 
vided with four triangular, laciniate processes on the postero-lateral 
margin, followed by other segments bearing one, and still others bear- 
ing two, additional flaps on each postero-lateral margin, subsequent 
segments with two rounded flaps near posterior, nearly circular in out- 
line; ultimate segments considerably elongated. Genital apertures 
marginal. Length 75™™ to 100™™, 

Habitat—Found at Wood’s Holl, Mass., August, 1884, in spiral in- 
testine of Smooth Dogfish (Mustelus canis). 

In this species there is so much difference between segments occur- 
ring in different parts of the strobile, that some additional notes are 
necessary in order to make trustworthy identifications in cases where 
only fragments are found. The head is so small that it may be easily 
overlooked by the collector; moreover the anterior segments are so del- 
icate that, as is often the case, they break and leave the head imbedded 
in the mucous membrane of the intestines of their host. The anterior 
portion of a living specimen, when isolated from its natural surround- 
ings and placed in clear water, resembles a very delicate white hair. 
It may therefore easily escape any but the most careful search. The 
head itself is only about one-eighth as broad as the head of a common 
pin, while the breadth of the segments immediately behind: the head is 
about the same as that of a human hair, and the thickness is only about 
one-third the breadth. The first segments are nearly twice as long as 
broad, flat and thin, somewhat distinctly four-angled, so that a cross- 
section is rectangular. The segments are continued at the postero-lat- 
eral corners into four triangular flaps, which are about one-fourth the 
length of the segment proper. The posterior margins of the segments, 
including the flaps, are thick, white, and opaque in life, while the bodies 
lof the segments are translucent. 

A few segments back from the head the middle of the postero-lateral 
margin of the segment begins to rise, and soon assumes the form of a 
third flap. In one specimen, which measured 68" in length, this third 
flap begins about the 38th segment. This character continues for sev- 
eral joints until about the 70th segment, when the median flap becomes 
bifid; at the 80th segment it has become decidedly two-notched, and at 
the 120th it is divided into two lobes, so that in this part of the body 


‘ 
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the postero-lateral edges of the segments are each distinctly four-lobed. 
The two original flaps, those near the margins, continue, however, to be 
a little longer and sharper-pointed than the two median ones. At the 
150th segment the two middle flaps or lobes become indistinct, and are 
represented only by gentle flexures of the posterior margin; the notch 
between them is at this point broad and shallow. From the 160th or 
164th to the 192d segment the median notch deepens gradually, and 
the secondary or median lobes disappear, leaving the postero-lateral 
margin two-lobed, the inner margin of each lobe witha slightly waving 
convex outline. The segments thus far are short and somewhat 
crowded, the length, in the specimen measured, after mounting in 
Canada balsam, uniformly about 0.14™™ to 0.16™". At the point where 
the segments become two-lobed the margins become rounded, convex, 
the segments lengthen to about 0.20". At the 200th segment the pro- 
glottides are nearly circular in outline, globose in living specimens. At 
this point the segments begin to lengthen abruptly. The average length 
of the last four segments, with circular outline, being 0.64™™, while the 
average length of the next four segments is 1.02". The last segment 
the 212th in the specimen from which the above measurements were 
taken, measured 1.90" in length and 0.84" in breadth. 

The following measurements are intended to show the proportions at 
different points on the strobile. They were made from mounted speci- 
mens, and consequently may be a little less than they would be if taken 
from living specimens: 


Milimeters. 
Length of specimen ..---. 1+ --22 see eee cee e ee nee e ee ce eens cee teens teen ee eee 60. 00 
Breadth of head, in front..---..--------- -----+ - +++ see eee wees eee eee eee eee 0. 23 
Wenmbhiel WOuMI A 2-2-2. geo nn eit iomia© 20 - = mc quisiera shame as \ o-oo i 0. 30 
Breadth of bothria, front and middle ....-..-----.----------+----++ +--+ --+-- 0.10 
Breadth of bothria, posterior end..-..- ---- -+-- ---- -----+ eee eee eee eee eee eee 0. 04 
Spread of hooks, tip to tip-.---- ---- -----+ e--- 2+ f2-2 cones encnne seers ene nes 0.16 
Length of hooks .....----- -----+ 0-222 cere ee cece ee eee cece ee cece eden ee ee 0.14 
Breadth of segments just back of head .....--------------- ted Se 0. 076 
Breadth of segments 1™™ back of head .....----------++----+- +--+ +-+--++++---- 0. 09 
Length of segments VOU Has seeersiee cts = sc -, Satellites lie) eee “2 COM197 
Length of segments including PODS see cess cok oon ie eee ine nin sic miele shes ree 0. 159 
Breadth of segments OmmMhackvOr Mes ees ee >t sce se eiteoeaclo eee staat te ee 0.16 
MBMNCKMERS esc icinrs), iajce st > = winl=ie enim nine tel Nnianieietc mince s/o". <2 9) Saisie ie ONS eA 0. 02 
MONS eo cce . td nao cries aocinees oseineleciminw a= <9 Sa 8e7 eeerp eee ae ao eee 0.14 
Length, including flaps ---- 22+ = 2 eee ene cee cee ete eee cee corre cee eee = 0.16 
sreadth of segments 11™™ back of head...-..----.-----+-+-+------+- feeeene 0. 30 
ITM GUSTV OSS cic. cwie: ole leis are.0 sibtore wlateialiatel ae wie selaiciehererai= els) .s, ele alm|e mnie aici Sieve th dio tske io Oe 0.08 
Thickness, including flaps -.---------- ---- +--+ +--+ 222 cree eee ee cere ee eee ee 0.16 
Breadth of segments 18™™" back Of head, four lobes 2 5 cee accs cece e's = oe 
Me menG ne sept SoSe wes 2h eam sini minye ian cpe mage = =1 ofe'ciecel Serie eae cine 0.16 
MIG ISTIOSB2 a8 scele 2 See os ose beceta mies wiee aie eeaao ie = = = Snip nialalenaieinre eae se eee 0.10 
Breadth of segments 22™™ back of head ..-.------------++----+-+-+ +--+ +--+--- 0. 52 
Breadth of segments 337 backof head twodlobes 22. ceo eae)e eres tena be 0) OLR 
Length, including flaps ... ----.--.---- --- 200 22-2 cere rere ree cone ces cece se 0.16 


Breadth of segments 45™™ back of head, round segments.........----------- 0.78 


[27] ENTOZOA OF MARINE FISHES OF NEW ENGLAND. 479 


Millimeters. 

eee Ua ale oat ee oro cla Serseteisie cetaainla, Sa Sich alemsid/ael mney On sefomeniy seme. 0.74 

ers niOf PostemMonrnnemMmentSs sles sla sss tnc Ce dmacalacicbele <Seajaeinclaads caus = 1.90 

teat Li Of POSHCMOMBESINONUS) sce ceicelscioo\- a2 asia, ls wasn eosin es wiciegalgenh oe ae (Ub eH! 
In another specimen: 

pn tih of POsteniGmsePMents. -- .o. eo ae ae cnet aaiciede veces a bsiegeeeeioels 2. 20 

stead thot POsbeniamsecIMONLS S22 5c, ccc ocicc tends nie o gw sceses ve ctesscases 0.73 


Number of joints in onespecimen about 342, the last 11 of which were 
mature. 

There was one prominent, transverse rib at about the posterior third 
ot each bothrium; another, much less prominent, about the middle, at 
the extremities of the inner pair of recurved hooks, and two other 
faint, transverse lines, parallel with the ribs and apparently homolo- 
gous with them, between this and the base of the hooks. The trilocu- 
lar auxiliary acetabula showed but faintly inemost of the specimens. 

There is considerable difference between the anterior segments of the 
specimens examined and those figured by Van Beneden (Vers Cestoides, 
tab. xii). In Van Beneden’s figures the anterior segments are repre- 
sented as being several times as long as broad, and with the flaps rudi- 
mentary and rounded. The sketches of the head and anterior segments 
(Figs. 1, 2) were made from a mounted specimen. The proportions are 
identical with those of the living specimens, as is proved by comparing 
these sketches with some memorandum sketches made at the time of 
collecting. Among all the specimens, eight or ten in all, not one was 
noticed in which the segments differed materially from those repre- 
sented in the figures. In, Wagener’s figures (Entwick. d. Cestoden, 
tab. xxii, fig. 274) the proportions of the anterior segments are about 
the same as I have found them. The transverse cost of the bothria 
do not agree exactly with the figures of Van Beneden and Wagener, but 
the differences are so slight, that I have no hesitation in pronouncing 
the specimens which I have examined identical with those figured by 
Van Beneden and Wagener. 


Family DIBOTHRIORHYNCHIDA Diesing. 


RHYNCHOBOTHRIUM Rudolphi. 


Teenie spec. Fabricius. 
Bothriocephali (Rhynchobothrii) and Tetrarhynchi spec. Rudolphi. 
Bothriorhynchus Van Lidth. 


Rhynchobothriwm bisulcatum, sp. nov. 
[Plate IV, Figs. 9-23. ] 
Head subconical, bluntly rounded in front. Bothria two, lateral, 
separating slightly at posterior corners, coalescing in front, each di- 
vided into two distinct lobes by a median sulets, which extends from 


the posterior border about one-fourth the length of the bothrium, where 
it divides into two less distinct but clearly marked sulci, which diverge 
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and inclose two sides of a triangular space. At the extreme anterior 
end of each of these secondary sulci is situated one of the four probos- 
cides. Tach bothrium is broadly convex on the posterior border, with 
often a slight emargination on the posterior edge of each lobe. Each 
lobe is triangular, the posterior side being the posterior edge of the 
bothrium, the outer side being the marginal edge of the bdothrium, and 
the inner side being bounded by the median suleus and one of its 
branches. The central portion or fave of each lobe is sometimes de- 
pressed, which gives rise to the appearance of a double furrow on each 
side of the median triangular piece. Posterior edges of bothria thick 
and fleshy, overlapping the neck. Neck tubular, conical, sometimes 
slightly swollen back of the head, a little shorter than the bothria, the 
posterior fourth prolonged into a collar, which inecloses the anterior part 
of the body andits articul&tion with theneck. Proboscides (érypanorynchi 
Dies.) four, a littie shorter than head, armed with numerous hooks 
arranged in spirals, about eight visible in each spiral; spirals about 
0.02™™ apart. Hooks recurved, pointed, broad at base in an antero- 
posterior direction, very thin from side to side, those near the base of 
the proboscis shor ter-curved and blunter than the others. Proboseis 
sheaths straight in front, but with a single short spiral curve at the 
posterior end where they join the contractile bulbs, with one of which 
each is connected. The four contractile bulbs, which lie side by side in 
the neck, are about twice as long as broad and about one-half the 
length of the neck. The distance between the point of articulation be- 
tween the neck and the body and the posterior end of the contractile 
bulbs is normally about one-third the length of the latter. 

So far as examined the heads presented the same general outline, 
with one exception. In the exceptional case noted there is a slight 
constriction of the bothria where they overlap the neck, at the point 
which marks the greatest diameter of the head in all the other speci- 
mens. This imparts to the head a more rounded outline in front than 
in the others, and a less diameter proportionally at the base of the 
bothria. 

The body, usually very much attenuated anteriorly, is unjointed for 
a short distance back of the head. Fine transverse lines soon make 
their appearance, and shortly afterwards the first segments are formed. 
The latter are usually much broader than long, and rectangular in out- 
line. Although they sometimes are lengthened with rounded corners, 
so as to give to the series of segments a beaded appearance. 

The mature proglottides are always squarish, or rectangular, some. 
times longer than broad, sometimes broader than long. The male gen- 
ital openings are marginal, irregularly alternate, always near the an- 
terior edge of the proglottis. Female genital openings lateral, median 
dehiscent, apparently not appearing until the proglottides are almost 
ready to separate. 

Length of strobiles with mature proglottides from 40™™ to 230™”. 
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The following measurements of head and neck give proportions which 
hold good for all: 


Marginal| Lateral 


Dimensions. view. view. 


mm, 


> 
= 
~ 

- — Ss 


Length of head.-.......22- ee nee ene ee ene nee ene nee ene e cee e ener ene e nee 


0. 90 
Breadth of head ......2..-2-- nee eee e ence ence ene e cence ncn een c mw een eect eeeneee 1.10 1, 04 
Menouhvofmeck sesseeeeits ccc cce ccs cac=siceen<asrnes BGS ARS boSeeeshicda cup gcecpeoSd: 0.76 | 0. 70 
Bread bh Of NECK, AMTOMOLs eae «= =m cieisic aeiaieises sieleln s eieieis|s/mlcvieinle ec =|n'm alvisiwlulaia|s\='no\efu ce 0.72 | 0. 76 
Breadth.of neck; poOsteri0r. --.-. 20.2.5 ccce cess cnc mer seme w meee p sense cee nes cennce 0. 40 0. 44 
Breadth of'strobile back of neck .........-c-vccccenecce nec ncec nes ee ee ents e nee nne 0. 28 | 0. 28 
| 

Millimeters. 
Length of proboscis: .. 2... 2.2.2. 222 ens cones nonce oe eng ce nnn e ewes cone wane 0. 840 
Breadth of proboscis, exclusive of projecting hooks.........----------------- 0. 043 
Breadth of proboscis, inclusive of projecting hooks .........----.------------ 0. 078 
Length of anterior hooks.-.....-...-- ee BRAS CO REECE SAO DCE COO 0. 023 
Breadth of base of anterior hooks...........----- SE ADI ESSA OS5 GEA OOOISE Soo BoC 0.013 
Length of hooks on base of proboscis.....-.--..----+----++-------+-+---- tee = OL OVE 
Breadth of base of hooks on base of proboscis.......----.----------+--------- 0. 011 


In the summer of 1884 I obtained two lots of these worms from the 
alimentary tract of the Dusky Shark (Carcharias obscurus). — 

The first lot, containing approximately 200 individuals, was lodged 
in the pyloric portion of the stomach, where the worms were so massed 
together as to make a swelling in the pylorus which was discernible 
before opening. 

These specimens were not studied closely while they were alive. 
Upon examining them subsequently as alcoholic specimens, it was 
found that there was a very considerable variation in the length of the 
strobiles, and to some extent in the proportions of the segments. In 
the foregoing description I have enumerated those characters which 
belong to all; but inasmuch as there are some more or less clearly 
marked groups among them I shall add some further observations. I 
deem this of importance, for the reason that, if it were not for the 
great number of intermediate forms which these two lots furnish, one 
might be justified in making two, if not three, distinct species instead 
of one. The second lot came from the pylorus and spiral intestine of 
’ the same species of shark (C. obscurus). 

Three groups were observed in the first lot. These differ from each 
other principally in the shape and proportions of the segments, the 
distance from the head at which mature proglottides occur, and in the 
total length of the strobile. 

In the first group, which, for’the sake of clearness, I shall name var. @ 
(Plate LV, Figs. 9-12), the mature proglottides are flat and thin, square, 
or the posterior ones a little broader than long. When there are but 
few mature proglottides they increase in breadth rather abruptly, so 
that the strobile has a somewhat club-shaped or linear-obovate out- 


line. 
S. Mis. 90——31 
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Generative organs: male not conspicuous, smooth, marginal, near 
anterior edge of proglottis as in all; female lateral, median, dehiscent, 
in mature proglottides easily recognized as a clear central spot; length 
of strobile as short as 36™"; average, perhaps, about 45™™, although it 
seems to graduate into var. 6, which ismuch longer. In one specimen 
measuring 48™™, the last twelve proglottides were mature and had an 
average length of 1™™. 

Measurements of a specimen, var. a, made from a mounted specimen, 
and hence probably a little distorted : 


Millimeters. 

Length of strobile...-.. ..-2.------ 2-22 eee ee cee eee cee eee ee cence ree eee 36, 00 
Length of bothria ....-..----- ------ 2-2 eee eee eee eee eee ce eee cece eee renee 0. 80 
PLEA b MeO tsherade sesso ces - acs alc ssmaisiel slate eialeicle © aie lelnn == = elleialolmlm\aimininolnlelolalalain 0. 90 
WMenphh Of MCCK =< coe mice a alms ons e oeleo ris ne See Seiainle a meinins oe te auelaasaeniaane 0. 70 
Breadthvotaeneciounpiron teen css 2es nyse e eels oan sel ese eiee ance 0. 60 
Breadth of neck, posterior end .-.... 2... 5252. 22 oc e bone o se neen nasa ecb ees 0.36 
Length of proboscis... --.. .--.-.---- +--+ see ene coe ne cen nes wane eal nne enc enie 0. 70 
Length of proboscis sheath: 222s ook ea ar oe Sad aw efor e cvmte loueis erate ovsicte enero 0.76 
Length of contractile bulb ...--. .-----.----- ----5 sone +2 = 22 eee ean = <n 0. 32 
Presale OmcontLactlle DUD eases ss cess aa naa mee ialel eo lpaielelaisesay aerere el eet 0.14 
Length of posterior proglottis .....-.--.------ ---------+ +--+ ++ 222) eee e ee eee 0. 80 
BreAdtHcOf POsteLiOn PLOLlOUIS < occ sic. nc lee esate ose slsetee voce cn = oma anas 1.30 


The second group I shall also, for convenience, designate as a variety, 
ealling it var. 7 (Plate IV, Figs. 17-20). The strobile, like that of var. 
a, is flat and thin, butis much longer. The mature proglottides do not 
make their appearance until 100™", or even 200™ , back of the head. 
The first segments are short and broad; the succeeding segments in- 
crease in length until they become longer than broad. The median and 
postero-median segments are frequently rounded at the corners, giving 
to the strobile a beaded appearance. This character is usually present 
jn those segments which immediately precede the mature proglottides. 
Usually about three longitudinal striz can be traced on the median seg. 
ments (Figs. 18-19). The posterior segments are rectangular, longer 
than broad. The following measurements were made on a mounted 
specimen, var. /. 


Millimeters. 
Meneth' of strobe... oo < coocc5 jeciecs eccjanes cine eee! aa = neon os ejaen sev) snails 230. 00 
engthot Wead sa. ): Safin ose sao sa asco sine sews one's alneeine s+ aien= mine mianiemeinine 0.76 
react hi Oimhead eae nse mee oe slemeemaleiiiacie anne sale setae tena sella lehela cpt irete 0, 94 
engi Ofmeck 22222 iSsc cams seen vob et deem cece ar eee eran se ammnelaenaas 0.70 
iBreadthiot@neckiun tromt ta. scsi seine oe. ene cael eels wiseiaeiee= sees 0.70 
Breadth of.neck, posteriorend: <2. 5... .622i.tn<\o0 0 alenteejces alate sales cae meme 0. 40 
en gth Of proboscis... -2i's..<.sac\eldecaien) sale sims eainia oeieieig sie sida) eee 0, 60 
ength of proboscis sheath): <5 22...see cas- oooh ones ea eniemine Seecncomosneack: 0. 64 
iuength of contractile bulb 2-2 go 22-2 oi ie nos coos ands enn ni-= == wen sane maen 0. 36 
Breadth of contractile bulb.-.---..... HAW es 0G Fea eee ee er oeee eee 0.16 
Breadthofistrobile back of necl: = cles ae fer ee es eere asec dee nem eltele cei se 0, 26 
Lenethrof posterior proglottis.2.2. 6.22)-402 sc 1b iin sb o> O- ae ee Be ee 1.54 
Breadth of posterior proglottis. -....---- Pree ee pec enon eoCC 1.20 


A third group, which comprises unig ane that ie certain charac- 
teristics separating them from the two preceding groups, I have distin- 
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guished as var. y (Plate IV, Figs. 13-16). These are all immature stro- 
biles, but are much longer than var. a, and in some cases as long as 
var. 8. The strobile is much thicker and rather wider than those of 
varieties wa and f. The posterior segments, although not mature in 
any of the specimens, have a conspicuous male generative organ. The 
female generative opening is represented by a lateral, median, slightly 
raised papilliform eminence. Length about 100™™; average length 
of last 30 segments 0.6"™. ‘The posterior segments are 24 t> 3 times as 
broad as long. 


, 


Measurements made from two mounted specimens. 


Dimensions. | No.1. | No.2. 

| mau. mm. 
Length of strobile.. . 22... ceccescnccnenccnnccacnncsanensnenenccannces “vincoinoanabacosock | 92.00] 82.00 
errors Ot OAC ae et atees aiattstelete) y= ates lel aiclo ini= s alc[a s\sioinlat nlalciniae s)ninciniate slomiaetelnie sie renin) atria 1.10 0. 70 
Bread hOusue ad ereemerm eee nec nth vaae celecicslos sc cehacecinics anecinjadcmcccinsiieiesicco } 1.18 | 0. 86 
TESTA ETE OPE WYO SSC) a95 c homers ASO OB OBE SAC HOC SHOR DEON HAE Sore EEO OS Cs Cee SESoneecor ood 1. 00 0. 60 
Se ntL Uno aoe Ka OM byte eee ease aislos cies clsia eis aiainisiaa sels\sias eaiosininenin's sea aiseisieietaaia ste 0. 80 | 0. 54 
LODO LEG Oka OSUOMOMONG tert. comes sss sa sane sases neerccbemicie cloacae ssereni=- 0.44 0. 40 
RSL O TN LO DOSCIS Rem ese mts yeiicaiaie os svaeie aininja cis Siaieyec Selsloisintais/sic'e wine wiels\s cis aisclois eiseissce 0. 70 0.70 
GH ep uO no DOSCISESN esther a yecentaa sae esa atsine's nialcieicainoisesies clesec ne wsiia tec aan eeoe 0.90 | 0. 70 
Wencubroty CONUGLACEILEUO MUD ence clas cea sc cnisic Sins neie oeiociais sewies socescaasilsiacssicccanijcmae 0. 46 0. 36 
Dread GO meontractilemo ll Wemee ase. o-oo stecciocmiacecideicc cca sacs tedceedsaewttetwec sects 0.16 0.10 
read yO mSuLObiLen) Aon IOteMe GC Kes face ae, ste oeisisieias celniee ac-sisie cle'ciaiaje w/aiciaisinje cles /eieieieiale ~iciese 0. 30 | 0. 30 
Teen oth Ot MOsterionSeemMeniiys etc cass sac ceacace cl aamteeeecisnesaeecmecasccewebecess | 0. 50 0. 40 
Bread cnyat pOSLeLIOLISES MOM bee > malas cio oir sin ainini<iaisivisiwia sniaie else cisiels vin aciews'acicm'eomeiis Seo BEG | 1.36 


*TIn all measurements of the neck the distance from the postero-lateral or postero-marginal edge of 
the bothria to the posterior edge of the collar is the one given. 

Tn the second lot containing about fifty specimens, the strobiles are 
not so nature as those of the first lot. The three varieties noted in the 
first lot are not so distinctly marked off. There are, however, two dis- 
tinct kinds in this lot, which may possibly be due to the effect of the 
preservatives, but which are sufficiently noteworthy to be mentioned 
here. In the first the lobes of the bothria are smooth and bounded by 
regular curved lines as in the first lot, but with the centers of the faces 
of the lobes slightly hollowed out or depressed, so as to produce the 
effect of a raised border, and double furrows on the lateral face of the 
bothrium. 

In the second the bothria are irregularly furrowed or wrinkled. The 
bothria are shorter than the neck. The neck is also wrinkled. These 
differences, although sufficiently marked to attract attention, do not 
occasion much perplexity where one remembers the wonderful powers 
of contractility possessed by the Cestoidea. They might, however, lead 
to confusion of species in cases where only a few specimens are at hand. 

In describing new species of the Cestoidea, I am satisfied that, where 
it is possible, a great many specimens should be examined before final 
conclusions are reached. If this rule had been adopted by former 
workers in this field of Systematic Zoology the older literature of Hel- 
minthology would not be in its present state of confusion. 

Attachment to the host—Those found in the pylorus were not firmly 
attached, but would release their hold when the point of a scalpel was 
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applied to their heads. This was characteristic of those of the first lot. 
With those found in the spiral valve, however, the case was quite 
different. In it these parasites were found to be firmly attached to the 
wall of the intestine. Many of them had tunneled holes in the mucous 
and submucous coats. In some cases these tunnels cut through the 
muscular coats of the intestine and opened into the interior body cavity. 
In some instances several heads were found occupying the same cavity. 
One of these pockets was 6.5°™ deep. Init were imbedded three heads 
belonging to three strobiies 20™™, 32™™, and 55™™ long, respectively. 
The heads were so tightly fastened in their fleshy cavern that they had 
to be cut out before they could be removed. A peculiarity of the in- 
dividuals of this second lot is a tendency to contract the anterior seg- 
ments, so that instead of being attenuated as in most of those of the 
first lot, the anterior segments are at first nearly as broad. as the neck, 
and immediately widen until they are as broad or even broader than 
the head. This gives the worm the appearance of being constricted 
just back of the head. This habit of tunneling into the flesh ofits host 
must make this parasite a very unpleasant guest. Usually in the case 
of those Cestoidea which infest the alimentary canal of their host, their 
presence cannot give rise to much pain, unless they are present in 
numbers sufficient to occasion obstruction. But with this worm it is 
quite otherwise. Wherever tunnels in the walls of the intestine caused 
by this worm were observed, it was noticed that there was much irrita- 
tion of the mucous membrane. Not only was the mucous coat highly 
inflamed, but the inflammation often extended into the submucous and 
muscular coats. The whole interior of the spiral valve was blotched 
with angry-looking sores. If this is at all common, then we find in 
this worm an enemy of the Dusky Shark, small but not insignificant. 
It is certainly encouraging to find in nature, in the too small army of 
enemies which are arrayed in warfare against the Selachians, these 
humble sappers and miners lending their aid towards keeping down the 
numbers of these Ishmaelites of the sea. 

Abnormal forms.—In the second lot a few monstrosities were ob- 
served, two of which are figured (Plate IV, Figs. 21 and 22). The 
first example, Fig. 22, is a strobile 13" in length, which, at about 2™™ 
from the posterior end, gives off from the postero-marginal edge a sec- 
ondary strobile, in which there are about four joints faintly marked. 
The dimensions of the segment which sends off this budding part are; 
Length, 0.1™"; breadth, 0.72"™; of the succeeding segment, length, 
0.1"; breadth, 0.62"™; of the budding portion, length, 1.08™"; breadth, 
0.06™™, The second example, Fig. 21, is a fragment; length of strobile 
not known. The segments have the beginnings of the male genital 
organs. <A secondary strobile is given off from the margin of the pri- 
mary strobile in a somewhat different manner from the one just de- 
scribed. A tendency towards a marginal thickening can be seen on the 
third segment in front of the one from which the secondary strobile 
becomes free. In the succeeding segments this marginal thickening, 
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or rather widening, is more pronounced, and there is the beginning of an 
independent alar margin. On the next segment the alary margin is one- 
fourth the breadth of the segment itself, and from-it springs the second- 
ary seriesof segments. The breadth of the three segments mentioned 
is 0.82™", 0,86™™, 0.90™™, respectively, or of the latter, exclusive of the 
alary.margin, 0.72™". The breadth of the succeeding segment is 0.72™™. 
The length of each of these segments is 0.26™. Length of secondary 
strobile, 2.46™"; number of segments, 21; breadth, 0,20™™ to 0,24™™; 
average length, 0.12™™. 

Eversion and inversion of proboscis.—The proboscides do not play 
backwards and forwards in their sheaths like a piston-rod in its barrel, 
but each folds in upon itself from the outer extremity like the finger of 
aglove. Whena proboscis is fully extended it has the appearance of 
a slender, solid cylinder, covered with recurved hooks. If, however, 
one which is not fully extended be examined, it will be found to be 
folded in upon itself from the outer end. As the hooks point backwards 
when the proboscis is extended, it can be easily seen that it is impossi- 
ble to retract that organ by pulling it in bodily. When the proboscis 
is entirely retracted it forms a hollow tube, whose outer covering is the 
inside wall of the extended proboscis, and whose inner coat carries the 
hooks which now point forward, The whole tube lies in the proboscis 
sheath. 

The manner of everting and inverting the proboscis seems to be iden- 
tical in all the Trypanorhynchi, both in the mature and later larval 
stages. The contractile buibs and proboscis sheaths contain a trans- 
parent liquid, in which float a few granules. The contractile bulbs act 
on the contained fluid exactly as the bulb of a syringe. The thick walls 
of the bulbs are composed of diagonal, interlacing fibers, whose con- 
traction compresses the bulb and forces the fluid out into the proboscis 
sheath. The result of this action is to make the proboscis begin to 
unroll from the anterior end of the sheath. This will continue as long 
as the walls of the contractile bulbs continue to exert pressure on the 
fluid contents, or until the proboscis is entirely everted. When the 
proboscis is fully extended the granular liquid can be seen filling the 
interior of both proboscis sheath and proboscis. To the interior of the 
proboscis, at the anterior end, is attached a tubular cord of very con- 
tractile tissue, which lies in the hollow of the proboscis, extends back 
through the sheath, and isinserted at one side on theinner wall of thecon- 
’ tractile bulb. The proboscis is inverted by the contraction of this cord. 
When the proboscis is inverted this cord lies in kinks and irregular coils 
in the contractile bulb and posterior end of the sheath. This move- 
ment is made rather quickly by the living worm. Upon removing some 
specimens from the pylorus of a Dusky Shark, it was noticed that when 
the heads were touched by the point of a scalpel or needle, even when 
the head was partly imbedded in the mucous membrane, the probos- 
cides would be suddenly retracted and the worm detached. 


486 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [34] 


Larval state.—Great numbers of encysted Rhynchobothria were found, 
mostly in capsules, between the mucous and submucous coats of the 
stomach of the Squeteague (Cynoscion regale) and the Bluefish (Poma- 
tomus saltatrix), which appear to be the young form of this species. 
The proboscides and their hooks agree, The bothria and their lobes seem 
to be identical. The sequence from these fishes to the Dusky Shark 
is a natural one, and in the absence of any evidence to the contrary it 
may be fairly assumed that they are the encysted larve of R. bisulcatwn. 
It is the purpose of the author to publish figures and a fuller descrip- 
tion of these in a subsequent paper. 

Habitat.—Sirobile: Dusky Shark (Carcharias obscurus); pylorus and 
intestine; very abundant. 

Scolex encysted; Squeteague (Cynoscion regule), Bluefish (Pomatomus 
saltatrix); submucous coat of stomach and peritoneum; very abundant. 
Wood’s Holl, Mass., August. 

This worm resembles Rh. paleacewum RKudolphi and Van Beneden. 
(Dies., Revis. d. Ceph. Ab. Par., p. 294.) 

Tetrarhynchus lingualis Van Beneden (Les Vers Cestoides, p. 151, tab. 
xvil, 4, 6-9). It presents many differences from Van Beneden’s figures 
and descriptions, however, among which may be mentioned here, as of 
most importance, the number and form of the hooks, the articulation of 
the neck with the body, and the position of the male genital openings. 
Van Beneden represents the latter in R. paleaceum as always opening 
at the posterior third of the segments. In all of the different forms of R. 
bisulcatum they open uniformly near or in front of the anterior third, 


Rhynchobothrium tenuicolle Rudolphi. 
[Plate V, Figs. 17,18.] 

Tetrarhynchus tenuicollis Rud., Synops., 130 and 451. Creplin, Ersch. and 
Grub. Encyel., xxxii, 295, note 34,and Erichson’s Arch., 1846, 149. Du- 
jardin, Hist. Nat. des Helminth., 551. 

Rhynchobothrium tenuicolle Diesing, Sitzungsb., xiii, 1854,595; and Revis. der 
Ceph. Ab. Par., 299. 

Tetrarhynchus corollatus Siebold, Zeitsch. fiir Wissensch. Zodl., ii, 241 (in part). 

The characters given for this species by Diesing are the following: 
Head with suborbiculate lateral bothria, converging at the apex and 
with an elevated border; neck very long, subcylindrical, slender, rounded 
at the base; segments of the body bacilliform, ultimate ones contracted, 
easily falling off. Length of head and neck, 5.5™™ to 6.5™™; length of 
body, 15=™" to 17=™; breadth, 0.56"™. 

The proboscides for the larval condition are described as filiform, very 
slender, and armed with a long series of ternately verticillate and re- 
curved hooks. 

The published descriptions of this species are meager and unaccom. 
panied with figures. It is with some hesitation, therefore, that I refer 
a few Rhynchobothria from the spiral valve of the Smooth Dogfish (Mus- 
telus canis) to this species. 
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The head of the living worm is very variable in shape. The bothria 
are lateral and are united at the apex by their margins; usually broader 
than long, slightly emarginate on the posterior edge, with a raised and 
thickened border. The neck is long, cylindrical, the narrowest part 
about half way between the head and the contractiie bulbs. There is 
a constriction immediately behind the contractile bulbs, back of which 
the neck swells into a nearly globular base. This rounded basal part 
of the neck is sharply marked off from the body by a short, narrow 
constriction. The body is without segments or transverse markings of 
any kind for a distance equal to as much as six times the length of the 
head and neck. .Strie then begin, which outline squarish segments. 
The first segments are a little longer than broad; subsequently they 
become much longer than broad, crowded with ova, and with the geni- 
tal apertures marginal. The four proboscis sheaths are long and 
thrown into spirals, the. coils of the spirals being dense or loose, as the 
neck is contracted or not. The proboscides when everted are seen to be 
very long and slender. They are closely beset with small hooks, which, 
when highly magnified; are seen to be of several distinct shapes. The 
prevailing shape of those near the end of the proboscis is slender, taper- 
ing, somewhat irregular in outline, with an abruptly recurved short 
point. Others have the same length, but differ in being broader, and 
in having a curved, convex outline on the posterior edge. Others have 
the same outline, but are very short. Others are slender, curved slightly 
and pointed, but are without the abruptly recurved point. Some are 
straight, others nearly straight, but bent slightly about the middle. 
The hooks on the proboscides, moreover, are arranged in distinct series 
of ternate groups. This arrangement could be plainly distinguished in 
some places, while in others it was but faintly indicated, and, owing to 
the extreme smallness of the hooks and their peculiar shape, i was im- 
possible, from the specimens at my disposal, to determine the exact 
number of series, or whether, indeed, all the hooks were arranged in 
these ternate groups or not. Where most distinct there seem to be 
four series of ternate hooks. The longer hooks stand nearly at right 
angles to the axis of the proboscis, and are equal in teen to about 
one-third of the diameter of the proboscis. 

The following measurements are from an alcoholic specimen : 


Millimeters. 


Length of strobile...-...-.... 3 CH GE ORY CAAE ES Appian op iil BAe RUSS rake OE Hepp 31. 00 
Wemeu nor bothriaw 22 /35c sche se epee Nee ED ae Ey ea eh Sah 0. 42 
Breadohyot DOTA. os oc mee ets sreeee eee aly ee ud seibae es Bll cs Tk ye lly Brie 0.34 
Hon cuhorhead, and! neck. ewameerer ere hale Vl dd eel 2 aa ave 2. 00 
ems nhrOmpronoscis Sheahan. MeO ee ee ost Sa ee awn 1. 40 
Men wheoMCOMmbEaClle DULDSsaasn ae sets ooo sce sesicet col senses SPE Th sea 0. 29 
Breacuhoecontractile) bul pseeeee eimai c este le ue ee PE 0.10 
Bressih ornecks near head (laterality kod Ee Wega ees 0. 24 
Breadth-of neck near middle (lateral). ..2.) 22.22.2022... DUNO Dy es Ly Sane et 0. 20 


Breadthiotmech initrontot basal bullyawenesewon cide cle sac cue cereale dens aes 0, 34 
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Millimeters. 
Breadth of basal bulb of neck oo o.oo). 3 5- seine aes cine ce See cece eee eee 0. 39 
Breadth of constriction between neck and body ........ ..-----. --cees---eee 0. 20 
Breadth of body just behind basal bulb of neck ...-..............---.-.---. 0. 28 
Bread th.of bodyr7.4™™" from meckyst 2952 53h code sede ta eh ae ae eee eee 0.28 
Distance from.neck. to firstisiria, <<}. .sj<j025.-04 Hs Se Mee cenit waen ee eee 11. 20 
Distance from neck to first sexment <2 2 - dee cepqp/s-sitevisic ee) aeey te ee ee 14. 60 
Length of first segments indicated by striw ...-....---. ---- --00 s-- +--+ ee ncen 0. 40 
Breadth of first sesmentsindicated by stiri ...- 2.22.6. .se-+-.. 0-2. eee ee 0. 44 
Henguhsofiirst-distinet segments). 0222202). lS el eceta sce cen ooo oe sede ce 0.94 
Breadth, of pirstidistinetisegments' 2225 - see ec cse es stlotetsoees soe oe tne 0. 44 
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Bread thot lasbsegments,. ci. -ecem. sess lein citcbteauicteoseelictebiehe toes See 0. 80 
TEAC h ICOM DFODOSCIS sacicien ce sie sales ashee she cams ieee eeetaes «ele tio) eee 0. 33 
PGT ap MOP NOOKA cn ctelfese emis eucleice wide are cine (ean oe elie ein ieee easels aeons 0. 0075 
Henarnronlon test hOOkse! 26 s\cc's cece < 26 tale tsedee soe soe sissicie 0. 009 


These worms are actively locomotile while living. The two bothria 
act as sucking disks andchange their shape continuously. As the head 
progresses the anterior ends of the proboscis sheaths separate slightly, 
when the soft tissue which forms the anterior end of the head is then 
drawn in so as to give to the front of the head the shape.of a hollow 
cup; the anterior ends of the sheaths then approach each other and 
the hollow cup disappears, the tissue which forms it being thrust out 
into a short, blunt eminence (myzorhynchus). 

Habitat.—Smooth Dogfish (Mustelus canis), in spiralintestine. Wood’s 
Holl, Mass., August, 1884. 


Family TETRACOTYLE Diesing. 
TANIA Linn. 


Tenia dilatata, sp. nov. 
[Plate V, Figs. 14-16. ] 


Head small, truncate, or, in living specimens, slightly prominent in 
front. Acetabula nearly circular, directed a little forwards. Neck 
rugose, very long, very contractile and dilatable, narrow in front, 
tapering toward the head; a short distance back of the head expand- 
ing into a number of irregular, transparent, dilated folds, which border 
both sides of an opaque central portion, in which two longitudinal 
canals are faintly outlined. First segments about three times as broad 
as long; median segments square, or broader than long; ultimate seg- 
ments nearly square, sometimes broader than long, sometimes longer 
than broad. Genital apertures marginal, opening a very little in front 
of the middle. 

A single spécimen of this species of Tania was obtained from the in- 
testine of the Common Kel (Anguilla vulgaris) August 26,1885. The 
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length of the specimen, when stretched out by fastening one end with a 
needle to the bottom of the dissecting dish and removing all kinks and 
curves with a fine brush, was 170™™. The length of the same speci- 
men, after having been preserved in alcohol, is less than 90™™, The 
specimen when first obtained and placed in sea-water was quite active. 
The body was constantly throwing itself into sinuous curves, while the 
head and neck were jerked from side to side with a moderately rapid 
motion. In addition to these movements the neck and anterior por- 
tions of the body constantly changed their shape by the inflation or 
dilatation of the investing membranes into wide transparent folds, con- 
stricted at irregular intervals by narrow transverse bands. The neck, 
meanwhile, was alternately stretched out and contracted like the body 
of a Nemertean. The anterior end of the head protruded into a pro- 
boscis-like papilla. The breadth of the head itself varied from 0,17™™ 
to 0.35™™., 

In the alcoholic specimen the dilatable folds of the neck are much 
contracted and broken. They lie in rough, ragged frills along each side 
of the dark central part of the strobile. The head is truneate or blunt 
in front. The neck immediately behind the sucking-disks is almost as 
wide as the head, flat, thin, and little, if at all, tapering. 

The following measurements were made on the living specimen. The 
head and neck changed their position and shape so rapidly that it was 
with the greatest difficulty that trustworthy measurements could be 
made : 


Millimeters. 
IER el Vig Ear rete eta teimta che ae aie See Sie wie st sia om sinus tatoo) ate aiy mmo Sswiapceeleic ane 0, 28 
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Length of fourth segment from end of strobile.......-...... 2020. ..---5----ee 1.30 
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Habitat.—Common Eel (Anguilla vulgaris) ; intestine; Wood’s Holl, 
Mass., August 26, 1585; one specimen. 

Von Linstow (Compend. der Helminth., 1878) records but two Tania 
from the Common Eel, 7. macrocephala Creplin and T. hemispherica Mo- 
lin. T. dilatata is very different from the former. Diesing (Revis. der 
Ceph., Ab. Cycl., p. 378) mentions the latter, but gives no enumeration of 
characters. I do not have access to Molin’s paper, and cannot, there- 
fore, say whether 7. dilatata is identical with his species or not. The 
peculiar inflated character of the neck suggests 7. ambigua Dujardin, 
but the difference in size between the adult specimens is alone sufficient 
to render their union in the same species impossible. 
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ORDER ACANTHOCEPHALA Rudolphi. 
ECHINORHYNCHUS Zoega. 
Eehinorhynchus agilis Rudolphi. 
[Plate V, Figs. 1-6.] 


E. agilis Rudolphi, Synopsis, 67 and 316. Westrumb, Acanthoceph., 17, tab. 
i, 1. Bremser, Icon. Helminth., tab. vi, 9-10. Dujardin, Hist. Nat. des 
Helminth., 535. Diesing, Syst. Helminth., ii, 35, and Revis. der Rhyngod., 
746. Molin, in Sitzungsb. d. Kais. Akad. d. Wissensch., xxx, 142. 

Color white. Proboscis clavate, very short, nearly globose, armed 
with three, sometimes apparently only two, series of hooks, about six 
in each series. Hooks in front row three or four times as long as those 
in second and third rows, each with a long, flat basal support. Front 
hooks sharply recurved, with recurved part long, pointed, and often 
slightly concave on the outer edge. Remaining hooks very small, slen- 
der, slightly bent, sometimes standing out nearly at right angles to the 
axis of the proboscis, when the latter is exserted. Anterior part of the 
body slightly contracted and capable of introversion along with the 
proboscis, thus forming a short, transversely plicate neck. Body arcu- 
ate, club-shaped, cylindrical, transversely rugose, widest a little in 
front of the anterior third, narrowing rapidly in front and diminishing 
uniformly but very gradually to the posterior end, which is truncate. 
Proboscis sheath rather short, manubriform; proboscis and sheath often 
found retracted by an invagination of the anterior body wall. Lemnisci 
usually long, slender, attenuate posteriorly, longer proportionally in 
male than in female. Testes three-lobed, followed by an oval opaque 
mass. Male genitalia posteriorly continued into a cup-shaped copu- 
latory organ, which is capable of eversion and inversion. 

Females 9™™ to 12™™ in length; males 4.6™™ to 6.44™™, 

When subjected to the action of the compressor a series of oval and 
circular cavities becomes visible in the inner coat of the body wall. 
These are evidently the channels of the vascular system seen in section. 
At intervals, however, there are large circular spaces in this vascular 
layer clearly defined by a circular thickened ring of connective tissue. 
These become so much enlarged in some as to be visible with a com- 
paratively low magnifying power, and give rise to small mammillary 
elevations in the superficial layer of the body wall. These are evidently 
the “pores” or “ orbicular disks” given as specific characters of H. tu- 
berosus (Dujardin, Nat. Hist. Helminth., p. 538). They are described as 
usually numbering five or six on the convex side and a single one on 
the concave side. In the specimens which I have examined there does 
not appear to be either this regularity or proportion in their arrange- 
ment, é. g., one specimen had four on the concave side and two on the 


[39] ENTOZOA OF MARINE FISHES OF NEW ENGLAND. 491 


convex. In others they could not all be made out definitely, but enough 
could be made out to show that they were irregularly placed. 

Habitat—Common Kel (Anguilla vulgaris) ; intestine ; 12 specimens, 
é and 2; September 2, 1885. " Dusky Shark (Carcharias obscurus) ; 1 
specimen, ¢; August, 1884, Wood’s Holl, Mass, 

Of the following specimens of which measurements were made, No, 
1 is a female, Nos. 2 and 3 are males, No. 3 is the specimen obtained 
from the spiral intestine of C. obscurus : 


Dimensions, . No.1, 2 | No.2, ¢,| No.3, ¢ 
mm. mm min. 
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Length of ovarian masses much greater than ova, circular and oval, with diame- 
ters as much as 0,1™™, others as low as 0.04™™, 


IT confess no small degree of perplexity in identifying this species as 
F. agilis. The arrangement and character of the hooks of the pro- 
boscis ally it closely with this species and a little less closely with 2. 
clavicens Zeder. The lemnisci are not so long in proportion to the 
length of the animal as in either of the above-named species. This is 
about the only character that hints at a probable specific difference 
which is sufficient to justify the separation of the specimens under con- 
sideration from either of the above species. The presence or absence 
of the so-ealled neck is rather a doubtful feature at best. 

While there are no distinctive characters which seem to my mind to 
be important enough to justify the erection of a new species, there are 
certainly strong reasons afforded for uniting ZH. claviceps and L. tu- 
berosus, which is, indeed, proposed by Dujardin (op. cit., p. 538) and 
accepted by Diesing, who does not mention LH. claviceps in his revision, 
and including both under E. agilis Rudolphi. 

In the absence of figures of these species I must content myself at 
present with referring these specimens to /. agilis. 

With regard to the single specimen found in the spiral valve of Car- 
charias obscurus, it may be well to observe that its presence there may 
be accounted for by supposing it to have been introduced in the adult 
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condition along with some more usual host which had been eaten by the 
shark a short time before the latter was examined. However interest- 
ing this supposition may be, it is hardly necessary, as there is no rea- 
son why C. obscurus should not be a proper host of #. agilis. 


Echinorhynchus acus Rudolphi. 
[Plate V, Figs. 7-13.] 


Rudolphi, Wiedmann’s Archiv., ii, 2,51; Entoz. Hist., ii, 279; Synops., 71 and 324, 
Zeder, Naturg.,150. Westrumb, Acanthoceph., 24. Siebold, in Burdach’s Physiol., 2, 
Aufl., it, 196(ovula). Drummond, Charlsworth’s Mag. of Nat. Hist., ii, 516. Belling- 
ham, in Annals of Nat. Hist., xiii, 256. Dujardin, Hist. Nat. des Helminth., 540. 
Creplin, Noy. Obs., 43, and in Ersch. and Grub. Encyclop., xxxii, 284. Leidy, in 
Proceed. Acad. Phila., viii, 48. Van Beneden, Mem. Vers. Intest., 279-287 (develop- 
ment). 

For detailed synonymy and habitats, see Diesing, Syst. Helm., ii, 89~40, and Revis, 
d. Rhyngodeen, 747. 

Proboscis linear with about twenty series of hooks; neck none; body 
long, greatest width a short distance back of proboscis, subattenuate 
posteriorly, bluntly. rounded at posterior end. Length 27 to 81™™ (Du- 
jardin), breadth 2"; males half as long as females; color usually white. 

‘‘The color is very various but generally white when distended, 
though frequently accompanied at the same time by a tinge of orange, 
pink, or cinereous. Sometimes the whole animal is reddish orange 
(especially the male), and sometimes the whole is ivory white with a 
solitary minute crimson dot here and there” (Drummond), 

Some specimens flat, thin, with regular outline, others cylindrical with 
irregular transverse rugw. All the specimens noted by me were white 
or faintly tinged with yellow. 

The following measurements were made on alcoholic specimens: 


Dimensions. | No.1, 2 | No.2; 2 ENossict 
mm. mm. | mm. 
Length of specimen ..---- -----------+ +--+ 222022 sree reece ee eeeeee eee 46. 00 45. 00 20. C0 
Length of proboscis ..-------------+---- +2 2erece sree eee eee tees eter eee 1. 04 1.06 | 0. 96 
Breadth of proboscis ...-.-----------20---+--e eee eee ee eee eee eee cere ee 0.28 0.32 | 0, 28 
Length of proboscis sheath. .--.-- oes ge Bes SAE ES EE Soe Geaap oeocdne sriasos 1.44 1. 60 1.40 
Breadth of proboscis sheath. .....-------------+---+ +22 2+ sere reer eens: | 0. 36 » 0.36 0.36 
Breadth of body, anterior...-..------------+---2+- +--+ 22 eee ee eee e eee | 0.75 0. 80 0. 60 
Breadth of body, antero-median..--...----------- 43 esa ea Se aattaseecee | 2. 00 1. 60 1.20 
Breadth of body, near posterior end ..-...----------+------+---+----+--: | 0. 60 1.10 0. 60 


Length of longest living specimen, 60™™, 


Dimensions. Millimeters. | Millimeters. | Millimeters. 

Shs wan 5 sds eevee ‘ae 
Longest diameter Of OVaTIAM MASSES. >< seemesoeccme o-ee cee 0.11 0. 07 0.08 
Shortest diameter of ovarian masses ---.-.----------------- 0.075 0.05 0. 07 
Length of ova .---------- +--+ 222 reece scene crete rete ee eee 0.13 0.114 0.112 
Breadth of ova ....--0--------- 22-222 ee eee erect e eee ee: 0. 03 0. 055 0.023 
Length of embryo..---------- Sec eae etnneisteninietefel~'a\e(afe 0. 098 0.08 0. 076 
Breadth of embryo .--.------------- 2-0 ee eee eee eee eee eee 0. 017 0.018 0. 015 


a = ~~~ +--+ 
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Length of hooks, 0.064™™; breadth of same at base, 0.02™™. 

The proboscis, when fully extended, stands a little obliquely to the 
axis of the body. In all the specimens that I have seen the proboscis 
was either wholly extended or partly withdrawn bodily. In no case 
was the proboscis inverted. These worms are able not only to with- 
draw and to protrude the proboscis as a whole, but also to invert and 
evert it. When the proboscis is retracted in mass the walls of the body 
at the base of the proboscis are invaginated by the action of retractor 
muscles, which are attached to the base of the sheath and inserted on 
the median parietes of the body. When thus retracted the proboscis 
lies as a rigid cylindrical rod inclosed in a pouch made by the invagi- 
nated anterior end of the body (Fig. 12). 

The protrusion of the proboscis seems to be effected by the propul- 
sive force exerted by the fluid contents of the body cavity when forced 
forward by muscular contraction of the body-wall. A retractor muscle, 
or ligament, was traced from the interior of the proboscis sheath to the 
apex of the proboscis. Inversion of the proboscis itself is effected by 
this ligament, while eversion is produced by the action of the thick, 
muscular walls of the sheath upon a granular fluid which it contains. 
The hooks of the proboscis are arranged in quincunx order, thus giving 
rise to rows parallel with the long axis of the proboscis, and also to 
spiralrows. The body cavities of the females were crowded with myriads 
of eggs. These were long-oval and each contained a fusiform embryo. 
The outer covering of the ova is a delicate but rather thick, transpar- 
ent membrane. Within this and immediately surrounding the embryo 
is a thin but dense coat, which is much compressed at one end so as to 
look like a loop, slightly compressed at the other. The embryo in 
most of the ova had not developed sufficiently to indicate more than a 
fusiform, granular mass lying within the dense hyaline inner coat of the 
ovum. 

The spherical ovarian masses were in different stages of progress, 
some having simple granular contents, others having secondary masses 
within them, while in others oblong bodies, apparently young embryos 
or the beginnings of ova, could be distinetly seen. 

Habitat.—Flat Fish (Pseudopleuronectes americanus), in intestine ; 
eight specimens. Wood’s Holl, Mass., September, 1884. 


Echinorhynchus sagittifer, sp. nov. 
[Plate VI, Figs. 1-2.] 


This worm was found in the peritoneum of several species of fish. 
Although no adult specimens were found, the form of the immature 
specimens is so different from that of any adult Acanthocephala with 
which I am acquainted, and the structure and arrangement of the spines 
are so remarkable, that I propose the name LH. sagittifer for it. Of 
course it is possible that it may subsequently be identified as the young 
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of some form already described, as the spines of the body are probably 
shed in the course of its further development. 

The proboscis is clavate, bluntly rounded in front, increasing slightly 
for a short distance back, and then narrowing gradually to the base, 
thickly beset with recurved hooks, of which there are about twenty 
series, counting from base to apex, and about fifteen visible in the long- 
est spiral; proboscis eversible; neck short, unarmed; body always 
curved, anteriorly armed with sagittate spines, thus for ming an armed 
collar back of the neck, the spines of which are arranged in about eight 
transverse rows, but placed a little irregularly. A short distance back 
of this spiny collar is a transverse row of sagittate spines, which are 
placed on the inner (ventral) part of the curve, and extend up each 
side nearly to the outer (dorsal) edge. Following this row are about 
twenty other rows of similar spines, similarly placed, except that none 
of them contains as many spines, and hence is not as long as the first 
row. The first eight or ten rows do not differ much in length nor in 
the number of spines; posteriorly the rows become shorter and shorter 
until the last, in which the spines are few and hard to distinguish. 
The body increases in size for some distance back of the neck, attains 
its greatest dimensions about the anterior third, and diminishes uni- 
formly to the posterior end, which is in some slightly enlarged, ending 
ing with a bluntly rounded point. 

These worms were all found in the body cavity of their host, coiled 
up and lodged in the serous coat of the intestine or stomach, or in the 
mesentery. When found they usually had the proboscis inverted, but 
everted it, in whole or in part, when immersed in alcohol or when placed 
under the compressor. They were surrounded by a thin investing 
membrane, which was of the nature of a cyst, while at the same time 
it appeared to belong to the worm. They were uniformly coiled in a 
curved or lunate shape, with the rows of spines on the concave side. 
The body is much roughened by transverse wrinkles or creases, es- 
pecially towards the posterior end. 

The branching vascular system characteristic of this order is clearly 
defined. If the plane in which the curved animal lies be called a dorso- 
ventral one, then the principal vessels of the vascular system are lat- 
eral. 

The sexual characters were already plainly distinguishable. In one 
specimen two oval masses suspended from the base of the proboscis 
sheath were identified as the beginning testes. These were oval, 
granular bodies, the first 1.16™=" back of the proboscis sheath, and the 
second 0.34™" farther back; length of each 0.164™™; breadth 0.127™™. 
They lay in the ribbon-like band or tube which in all the specimens 
depended from the base of the sheath, and which doubtless represents 
the suspensory ligament. Behind the anterior oval body lay a cluster 
of spherical nucleated cells. The genitalia, in this specimen, ended in a 
campanulate expansion, at the base of which a small pointed body was 
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recognized, which was probably the spiculum. This enlargement of 
the genital apparatus opened into a larger oval cavity in the extreme 
posterior end of the body. This was evidently the male bursa, but 
was still closed by the investing body-membrane. 

In some specimens which had been stained and mounted in glycerine, 
bodies which looked like the lemnisci were discovered. These were 
paired organs, very long and slender, tapering gradually to near the 
posterior end, which was bluntly rounded. Their attachment was at 
the base of the proboscis sheath. In one specimen the attachment 
was by a short ligament. The general appearance of these organs was 
much like that of the lemnisci of H. agilis, but their attachment at the 
base of the sheath, instead of near the base of the proboscis, makes their 
indentification as lemnisci doubtful. 

In aseries of thin longitudinal sections made from one of these worms 
a cluster of spherical, granular masses was found lying just back of the 
base of the proboscis sheath and apparently supported by the suspen- 
sory ligament. These masses were each about 0.025™" in diameter, 
and each contained a number of smaller cells. It is probable that these 
represent the early stages of the ovarian masses peculiar to this order. 

The proboscis sheath is thick-walled and made up of two layers, the 
outer dense, about 0.03"™ thick; the inner loose in texture and 0.032"™ 
thick. From the base to about the middle of the sheath these layers 
are close together; from that point to the base of the proboscis they 
separate slightly, but unite again at the base of the proboscis. <A re- 
tractile ligament extends from the proboscis back through the neck, 
where it divides into two branches, which continue to the base of the 
sheath, where they are attached. The sheath.extends to the third or 
fourth row of ventral spines. 

An oblong granular mass was noted about the middle of the probos- 
cis, seen in a thin section, and on its inner wall. A round granular 
mass about 0.07"™ in diameter was seen near the base of the neck in 
one section. I could find no indication of a ganglion in the base of the 
proboscis sheath, 


Measurements of mounted specimens. 


Dimensions. No. 1.| No. 2.! No. 3. No. 4. 

n ‘ i" beet ie eh el atone 

mm, mim. | mim, mm. 

emminroL SPeCiMeN)= i's sie ccinisre scisiee See eee oe Se eeetanclnccaoncenacicn 6.40 | 7.80 | 9.20 8. 20 
MertecthrotspropOsCisi ssc yeceessi-coceeneneceremere os ccce kts casneacee es 1.20] 0.90] ... 1. 20 
Ver MLOL PLO VOSCIS NEAT ANCX.saccic)- aoe coneriedeaens oe Sac nsceas snes cel 0.44 | 0.48 | 0.52 0. 46 
IBTERMih Of MTOPOSCIS At DASE j<<..) 25) ee so ee eee Seka vligeden eso ues 0.26 | 0.32 | 0. 46 | 0. 36 
IBreatuhvot Od yrateaMUCRlOl=\.- esse aie eee eee eee see anic es ciclo meee eel ea ceome U5 0/4] reer e/a ae ea 
Bread thiofiboay,atimedianis::2-5 ‘42 4asesee eee base kale Lesbo 0.54 | 0:92] 0.74 0. 80 
iBreadinot bod yatposterior,: :.2- =. ecg te eee ee See aacwebeoccce<seees 0.30 | 0.46 | 0.40 | 0. 40 
Menethot proboscis (Sheathe. 1-1. o5 seg e ee nae ae Lae ES SA PIUC Shea Toe 1. 80 |. ma ee A FE 8 et 1 
Mens ihtoten eC leen map aes elses se res tage enie Beee: ENS TEE ie TERRE IMA Pdi 2) 0. 36 
Nim beroL rows of/ spines Onibod y2 steven soe ete ete OER UNG ST ey UA Eee Ate tes 18 

i] 


Nos. 1 and 2 were from Cynoscion regale, No. 3 from Pomatomus salta- 
trix, and No. 4 from Paralichthys dentatus. 
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The length of the larger hooks on the proboscis is about 0.08"™ ; of 
the spines on the collar from 0.05™™ to 0.06™" ; of the spines in the ven- 
tral rows from 0.06™™ to 0.07", 

In specimen No. 1, of which measurements are given above, the num- 
ber of spines visible on side in the first ventral row was 24; the num- 
ber visible on one side in the second to the twenty-first rows, respect- 
ively: 16, 13, 13, 16, 17, 13, 13, 12,12, 10, 11, 12, 11, 9, 9, 9, 8, 7, 10, 6. 

— Habitat—Common Flounder (Paralichthys dentatus), Squeteague (Cy- 
noscion regale), Bluefish (Pomatomus saltatrix). In peritoneum and 
mesentery. Wood’s Holl, Mass., July and August, 1884-85. 


Echinorhynchus proteus Westrumb. 
[Plate VI, Figs. 3-5. ] 


Dujardin, Hist. Nat. des Helminth.,p. 529. Molin, in Sitzungsb. d. Kais, Akad. d. 
Wissensch., xxx, 143, and xxxiii, 295. Leidy, Proceed. Acad. Phila., v, 208, and viii, 
48. Greef, Wiegmann’s Archiv, i, 361-375, tab. vi. Pagenstecher, Z. f. w. Z., xili, 
413, tab. xxiii-xxiv. Leuckart, Mensch. Paras., ii, 785-817. Molin, Denksch. d. K. 
Akad., xix, 272-3, tab. ix, fig. 2-3. 

For detailed synonymy and habitats see Diesing, Systema Heuniath., ii, 51-58, and 
Revis. der Rhyngo., 754. 


Proboscis cylindrical or often subclavate, with about 6 to 8 longitudi- 
nal series of recurved hooks visible on one side, 12 to 20 in each series. 
Median and anterior hooks flat and thin, postero median and posterior, 
slender. A thin-walled, spherical bull a immediately back of the pro- 
boscis, followed by a long, slender, cylindrical neck. Body fusiform, 
slightly swollen and rounded anteriorly, obtusely rounded posteriorly ; 
color varying from light lemon-yellow to orange. Length, 15™™ to 
Ag ea 


Measurements of a living specimen. 


Millimeters. 
Length of specimen ....-- .----.-----+ 2-220 cee e ee eee eee ee cee eee ee eee 23. 00 
uength of proboscis .... .--------+ s--- eee nee cece cee ee nee eee ene cnn eee ene 0.75 
WMrarmetery otal detec ate ioe oper eee es mee ay oar yate ta wafer al a aioe wie tale etmin t= fetal oe lac tieloe 1.75 
Length of neck .... .----- 1.2020 -- 222 one nee = rene aes eee see wren anne oe so 4. DC 
Length of body ..---.-. ---- -----+ e222 20 cone cone nn ee cece ee cee cee cern ne ores 16. 00 
Diameter of body, aatenen EE EA erp cE OE BCBG RE DOUG BO DOOU GOALS cooc 2.00 
Diameter of body, posterior end ........---..----.---- ---+ ---- 2-22-22 se22-ee 0.77 
Diameter of neck, median = -...:2.4. <2 seeee c 2 s+ 5-5 weeenibec se cee es oer 
Diameter of proboscis, anterior .... ...--. ---------- 1+ +222 eee ene ee eee eee noes 0.17 
Diameter of proboscis, median ..---. ...--------- 2-2-2222 eee ee ee eee eee eee 0. 31 


These parasites were found in great numbers attached to the inner 
wall of the large intestine of the Striped Bass (Roccus lineatus). They 
differ from most intestinal parasites in being highly colored. While 
the prevailing color is orange of different shades, many were observed 
which were a light lemon-yellow, and others ecnmenee between these 
colors. 
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| The presence of these parasites in considerable numbers must be in- 
jurious to the host, since they are always firmly attached and usually 
cause much local inflammation. In many cases the proboscis was found 
to have penetrated the walls of the intestine and to be protruding into 
the body cavity. In most instances of this kind it was surrounded by 
an abnormal secretion from the tissues of its host. This-secretion is of 
a dark-brown, cinnamon-brown, or amber color. In many eases the pro- 
boscides were found to have become nuclei, around which were formed, 
in concentric layers, calculi of this abnormal deposition. The whole is 
further inclosed in a thickened cyst composed of two or three layers of 
connective tissue over which is thrown a thin outer covering of perito- 
neum. A cluster of these encysted calculi, lying in the peritoneum of 
the large intestine of a specimen of Striped Bass (Roccus lineatus), is 
shown in Fig. 5; one of the cysts opened, in Fig. 5a; and a cross-sec- 
tion of a calculus removed from its cyst in Fig. 5). The diameter of 
one of the largest cysts was 18™". In the calculus figured the diameter 
is 15". The color on the surface is, when the calculus is placed in al- 
cohol, a beautiful rich golden-brown with a silky iuster. The surface 
is uneven, with little irregular rounded or mammillary eminences. The 
nucleus is irregularly linear, 15 to 2™™ in length. The inner layers are 
thin, irregularly concentric and darker in color than the outer layers. 
Outside of this central, dark portion is a lighter ring about 25™™ thick 
and made up of a great many thin, concentric layers. This lighter por- 
tion is sharply marked oft from the remaining outer part of the caleulus, 
separates from it easily, and can be removed from the half-calculus, as 
one cupel can be taken out of a nest made up of graded sizes. The 
outer ring is about 3"™ thick, is a little darker than the middle ring, 
but, like it, is made up of a number of thin, concentric layers. The layers 
of the two outer rings are more regularly concentric than those of the 
inner portion. The color of the cut part of the calculus is a little darker 
than that of the surface, and the luster is waxy. <A piece of one of 
these secretions burned readily and left a small quantity of ash which 
was composed largely of calcium carbonate. In one, from which the 
alcohol had evaporated, crystals were noticed which had the general 
habit and appearance of those of oxalate of urea. 
Alcoholic specimens are uniformly white in color. 
Habitat.—Striped Bass (Roccus lineatus); large intestine; Wood’s 
Holl, Mass., August and September, 1884—’85, 
S, Mis. 90 32 
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List of Entozoa described in this paper, with their hosts. 
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= 
oO 
Entozoa. : 2 2 
ntozo Host 50 = = 
Ay AY Fy 
1. Dibothrium manubriforme sp. NOV -.--------. Spear Fish (Tetrapturus albidus). 4 | I| 1-4 
2. Dibothrium alutere sp. nov..---------------- File Fish (Alutera Scheepfii) Seats 6 Ii 5-8 
3. Echeneibothrium variabile Van Beneden.-.--. Common Skate (Raia erinacea) - 8 | 9-13 
4, Spongiobothrium variabile gen. et sp. nov....| Sting Ray (Trygon centrura) . --. 10 IL | 13-19 
5. Phyllobothrium thysanocephalum sp. nov... -- Tiger Shark (Galeocerdo tigri- 12 IL | 1-12 
nus). 
6. Orygmatobothrium angustum sp. nov .....--. Dusky Shark (Carcharias obseu- 16) II} 1-3 
rus). 
7. Crossobothrium laciniatum gen. et sp. nov ...| Sand Shark (Odontaspis litto- 18 | III} 4-18 
ralis). 
8. Phoreiobothrium lasium gen. et sp. nov ..---- Dusky Shark (Carcharias obscu- 22 | IV | 24-29 
rus.) 
9. Calliobothrium verticillatum Rudolphi -..-..--- Smooth Dogfish (Mustelus canis) - 24 IV 1-8 
10. Rhynchobothrium bisulecatum sp. DOV .....--. Dusky Shark (Oarcharias obscu- 27 | TV | 9-23 
Tus.) 
11. Rhynchobothrium tenuicolle Rudolphi ----..--. Smooth Dogfish (Mustelus canis). 34 V | 17-18 
M2 eeeeniardtlatata, Sp MOV ose asersecte a= sam =ciale Common Eel (Anguillavulgaris)-| 36 V | 14-16 
13. Echinorhynchus agilis Rudolphi ..----------- Anguilla vulgaris and Carcha- 38 Vi |) 126 
rias obscurus. 
14. Echinorhynchus acus Rudolphi. ..------.------ Flat Fish (Pseudopleuronectes 40 V | 7-13 
americanus). 
15. Echinorhynchus sagittifer sp. N0V ..-.-------- Common Flounder (Paralichthys 41) VI] 1-2 
dentatus), Squeteague (Cyno- 
scion regale), and Bluefish (Po- 
matomus saltatrix). 
16. Echinorhynchus proteus Westrumb .-.-..--.--- Striped Bass (Roccus lineatus) . - 445)" SVill 3-5 
7p MM DLYO: LetraDOtnrid2 co cecclsiee ce sicc~anai===-5= Squeteague (Cynoscion regale) - 1| VI/| 6-9 
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Washington, Pa., June 1, 1886. 
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EXPLANATION OF. PLATE I. 


1. Dibothrium manubriforme sp. nov. Adult strobile, natural size. 
la. Median seements of same, enlarged 3 diameters. 


1b. The same, opposite side, showing genital openings, enlarged 3 diameters. 


) 
we 


Head and anterior segments of young specimen, enlarged 12 diameters. 
fo] o o 


3. Posterior segments of adult, enlarged 10 diameters. 
4, Ova. a, ova with white opaque shell; b, ova with thin transparent shell, 


5. 


enlarged 150 diameters. 
Dibothrium aiulere sp. nov. Head and anterior segments, marginal view, 
enlarged 4 diameters. 


6. Lateral view of same specimen, enlarged 4 diameters; length of specimen 
] SD oa 


ts 


OTmm | 
Lateral view of head of another specimen, enlarged 4 diameters; bothria 
contracted and concave. 


8. Posterior end of same specimen, enlarged 4 diameters; length of specimen 


9; 


7omm, 

Echeneibothrium variabile Van Beneden. Front view of head as seen in living 
specimens, when the sucking disks are apphed to the under surface of 
the cover-glass, enlarged 36 diameters. 


10. Outline of median, irregular segments, enlarged 10 diameters. 
11. Outline of other segments farther back, showing position of genital aperture, 


enlarged 10 diameters. 


12. One of the same, compressed, showing the genitalia, enlarged 20 diameters. 
13. Lateral view of head, alcoholic specimen, enlarged 20 diameters. 


Figures 1,2, and 9 from life; others from alcoholic and mounted specimens. 
All figures made by Mrs. Edwin Linton. 
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EXPLANATION OF PLATE TI. 


Fig. 1. Phyllobothrium thysanocephalum sp. nov. Head and part of neck of adult, nat- 
ural size, length of specimen 1 meter. 

Fic. 2. Part of body of same, showing the beginning segments, enlarged 2 diam- 
eters. 

Fig. 3. Segments near posterior end of adult, enlarged 2 diameters. 

Fic. 4. Mature free proglottis, enlarged 2 diameters. 

Fig. 5. Mature free proglottis, fattened under compressor, enlarged 4 diameters. 

lia. 6. Posterior segments of a specimen measuring 290™™ in length, enlarged 2 
diameters. 


7. Head and neck of young specimen, enlarged 12 diameters. 

Fic. 7a. Front view of rostellum, enlarged 18 diameters. : 

Fic. 7b. Side view of same, enlarged 18 diameters. 

Fig. 8. Young specimen, natural size. 

lia. 9. Transverse section through middle of head of a young specimen, length 58™™, 
enlarged 9 diameters. 

Fic. 10. Transverse section through anterior third of head of adult, enlarged 9 diam- 
eters. 

Fie. 11. Transverse section through neck a short distance back ef head, adult, en- 
larged 6 diameters. 

Tic. 12. Transverse section through neck of young, near the head, enlarged 9 diam- 
eters. 

Via. 13. Spongiobothrium variabile gen. et sp. noy., outline of strobile with regular 
slender segments, enlarged 5 diameters. 

T1q@. 14. Outline of another specimen with shorter and more irregular segments, en- 
larged 6 diameters. 

Fra. 15. Side view of head, neck, and anterior segments, edges of bothria contracted, 
enlarged 10 diameters. 

Fic. 16. Front view of head of another specimen, with two bothria expanded, en- 
larged 10 diameters. 

Fig. 17. Three mature segments, enlarged 5 diameters. 

Fia. 18. Median segment, enlarged 20 diameters. 

Fig. 19. Mature segment, enlarged 20 diameters. 

Figures 3, 4, 6, 7, 8, and 15 from life ; others from alcoholic and mounted specimens. 
All figures made by Mrs. Edwin Linton, 
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EXPLANATION OF PLATE III. 
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Orygmatobothrium angustum sp. nov., outline of strobile, enlarged 8 diam- 
: eters. 
Fig. 2. Head and part of neck of same, enlarged 20 diameters. 
3. Posterior segment of same, enlarged 20 diameters. 

Fic. 4. Crossobothrium laciniatum gen. et sp. nov., adult strobile, in fresh water, 
natural size. 

Fic. 5. Head and first segments of same specimen, enlarged 12 diameters. 

Fic. 6. Head and first segments of a specimen after lying for a few minutes in fresh 
water, enlarged 8 diameters. 

Fig. 7. Posterior segments of same, enlarged 6 diameters. 

Fig. 8. Posterior segments of another specimen, showing lateral openings for the 
discharge of ova, enlarged 6 diameters. 

Vic. 9. Head and first segments of adult, showing one position of bothria while in 
motion. The bothrium in front view and the one opposite (not shown in 
sketch) are thrust forward, enlarged 10 diameters. 

Fic. 10. The same, with one bothrium flattened out and applied to the bottom of the 
watch-glass, enlarged 10 diameters. 

Fig. 11. The same with two bothria pushed forward, the ends extended and curled 
outward, enlarged 10 diameters. 

Fig. 12. Free proglottis showing lateral opening for discharge of ova, enlarged 6 
diameters, 

Fie. 13. Free proglottis before the ova are discharged, flattened under the com- 
pressor, enlarged 10 diameters. 

Fie. 14. Another after most of the ova have been discharged from the lateral open- 
ing, also flattened under compressor, enlarged 10 diameters. 

Fic. 15. Front view of head of specimen transferred from fresh water to alcohol, en 
larged 10 diameters. 

Fie. 16. Transverse section through another specimen, enlarged 10 diameters. 

Fig. 17. Young strobile before segments have made their appearance near the head. 
The joints at the posterior end are pseudosegments ; flattened under com- 
pressor, enlarged 12 diameters. 

Fria. 18. Head and anterior part of a young specimen in fresh water, enlarged 12 dia- 
meters. 

Fig. 18a. Anterior segments of same, enlarged 12 diameters. 

Fig. 18). Posterior segments of same, enlarged 12 diameters. 


Figures 9, 10, 11, 13, 14, and 17, from living specimens in sea-water ; figures 4, 5, 6, 
7516518, i8a, ao 18), from living specimens in fresh water; others from alcoholic and 
mounted specimens. 

All figures made by Mrs. Edwin Linton. 
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EXPLANATION .OF PLATE IV. 


1. Calliobothrium verticillatum Rudolphi. Head and first segments turned so that 
: both a marginal and a lateral view may be obtained, enlarged 20 diameters. 
2. Transition segments near head, showing the formation of secondary lateral 
flaps, enlarged 20 diameters. 
3. Segments farther back, showing transition from three laciniw to four, en- 
larged 20 diameters. 
4. Segments still farther back. The two median laciniw have become of equal 
length and nearly as long as the primary flaps; enlarged 20 diameters. 
5. Segments still farther towards posterior end, showing incipient obliteration 
of the two median lateral lacinizw, enlarged 20 diameters. 
6. Segments approaching posterior end, showing further modification of poste- 
rior margin, enlarged 20 diameters. 
7. Segments near posterior end of strobile, enlarged 20 diameters. 
8. Posterior mature segment, enlarged 20 diameters. 
9. Rhynchobothrium bisuleatum sp. nov. Head and neck, lateral view, var. a (see 
description), enlarged 15 diameters. 
10. Anterior segments of same specimen, enlarged 9 diameters. 
11. Antero-median segments of same, enlarged 9 diameters. 
12, Posterior segments of same; length of strobile 45"; enlarged 9 diameters. 
13. Head and neck, marginal view, var. y (see description) ; length of strobile 
92mm; enlarged 15 diameters. 
14. Antero-median segments of same, enlarged 9 diameters. 
15. Median segments of same, enlarged 9 diameters. 
16. Posterior segments of same, enlarged 9 diameters. 
17 Anterior segments of another specimen, var. f (see description) ; length of 
strobile 230™™ ; enlarged 9 diameters. 
18. Median segments of same, eniarged 9 diameters. 
19. Postero-median segments of same, enlarged 9 diameters. 
20. Outline of posterior segments of same, enlarged 9 diameters. 
21. Abnormal form, secondary chain of segments, originating from the margins 
of two primary segments, enlarged 10 diameters. 
22. Another secondary chain from the postero-marginal border of a primary seg- 
ment, enlarged 10 diameters. 
23. Apex of proboscis, enlarged 150 diameters. 
23a. Base of same, enlarged 150 diameters. . 
24. Phoreiobothrium lasium gen. et sp.nov. Outline of strobile, enlarged 6 diam- 
eters. 
25. Front view of head, enlarged 20 diameters. 
26. Lateral view of head of another specimen, enlarged 40 diameters. 
26a. Spines from neck of same, enlarged 350 diameters. 
27. Compound hooks from one bothrium, enlarged 175 diameters. 
28. Another specimen with many spines on the neck, and showing strix on both- 
ria somewhat flattened under compressor ; enlarged 20 diameters. 
29. Posterior mature segment, enlarged 20 diameters. 


All the figures in this plate made from alcoholic or mounted specimens, by Mrs, 
Edwin Linton. 
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EXPLANATION OF PLATE V. 


Fic. 1. Echinorhynchus agilis Rudolphi. Sketch of living specimen, male, flattened 
under compressor, enlarged 10 diameters. 

Fig. la. Another specimen, male, natural size. 

Fic. 2. Sketch of living specimen, female, flattened under compressor, enlarged 10 
diameters. 

Fia. 2a. Another specimen, female, natural size. 

Fic. 2b. Ova, enlarged 200 diameters. 

Fic. 3. Outline of specimen with proboscis retracted, enlarged 25 diameters. 

Fig. 4. Outline of male, from C. obscurus, enlarged 15 diameters. 

Fic. 5, Posterior extremity of another male, showing bursa everted, enlarged 15 
diameters. 

Fic. 6. Hooks of proboscis; a, from first row; b, from second row; ¢, from third row; 
enlarged 150 diameters. 

Fia. 7. Echinorhynchus acus Rudolphi; outline of male, enlarged 20 diameters. 

Fic. 8. Male and female alcoholic specimens, natural size. 

Fias. 9 & 10, Specimens in sea-water, enlarged 2 diameters. 

Fic. 11. Specimen shown in Fig. 10, after lying some time in fresh water, enlarged 
2 diameters. 

Fig. 12. Outline showing proboscis partly retracted, retractor muscles and lemnisci, 
enlarged 15 diameters. 

Fig. 13. Anterior end of female, showing protruded proboscis and ova, enlarged 15 
diameters. 

Fic. 14. Tenia dilatata sp. nov. Head and anterior part of neck, enlarged 18 diame- 
ters. 

Fig. 15. Portion of neck, showing dilated folds, enlarged 18 diameters. 

Fig. 16. Outline of posterior segments, enlarged 4 diameters. 

Fic. 17. Rhynchobothrium tenuicolle Rudolphi. Outline of strobile, enlarged 2 diame- 
ters. 

Fig. 18. Head and neck of same, enlarged 30 diameters. 

Fira. 18a. “Portion of proboscis, enlarged 350 diameters. 

Fig. 18). Hooks near apex of proboscis, enlarged 350 diameters. 


Figures 1, la, 2, 2a, 2b, 7, 9, 10, 11, 14,15, 16 from life; others from alcoholic and 
mounted specimens. 


All figures made by Mrs. Edwin Linton, ; 
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EXPLANATION OF PLATE VI. 


1. Echinorhynchus sagittifer sp.nov. Outline sketch of young, showing pro 
truded proboscis, neck, collar armed with sagittate spines, transverse 
rows of sagittate spines on the body, and, interiorly, the proboscis 
sheath, retractor muscles of same, the genitalia depending from sheath 

. of proboscis, enlarged 20 diameters. 

la. Hooks of proboscis, ventral side, enlarged about 150 diameters. 

1b. Hooks of proboscis, dorsal side, enlarged about 150 diameters. 

le. Sagittate spines from collar, enlarged about 150 diameters. 

id. Sagittate spines from one of the transverse ventral rows on body, enlarged 
about 150 diameters. 

le. Five contiguous hooks in one of the spiral series on the proboscis, enlarged 
about 150 diameters. 

2. Sketch of live specimen, somewhat flattened by the compressor, enlarged 
12 diameters. 

3. Echinorhynchus proteus Westrumb. Portion of rectum of Roccus lineatus 
(Striped Bass) with parasites attached, natural size. 

4. Outline of an individual removed from its place of attachment, enlarged 2 

diameters. 

. Abnormal secretions in peritoneal covering of large intestine of Ltoccus 
lineatus, to the inner coat of which numbers of these parasites were at- 
tached, as shown in Fig. 3, natural size. 

5a. One of the cysts shown in Fig. 5, cut open, exposing the calculus within, 
natural size. 

5b. Transverse section through one of the abnormal secretions, showing its con- 
centric structure, natural size. 

6. Portion of cystic duct of Cynoscion regale with young Tetrabothria attached 
to mucous lining, enlarged 3 diameters. 

7. One of the specimens removed from its place of attachment, enlarged 12 
diameters. 

8. A young Tetrabothrium from intestine of same host, enlarged 12 diameters. 

9. Another from same habitat, flattened under compressor, enlarged 12 diame- 
ters. 


. 


qn 


Figures 2, 3, 4, 6,7, 8, and 9 from life; others from alcoholic or mounted specimens. 
All figures made by Mrs. Edwin Linton. 
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V.—REPORT ON THE MEDUSA COLLECTED BY THE U. 8. FISH 
COMMISSION STEAMER ALBATROSS IN THE REGION OF THE 
GULF STREAM, IN 1885-’86. 


By J. WALTER FEWKES. 


The following paper considers the Medusz collected in the summers 
of the years 1885 and 1886 off the eastern coasts of the United States, 
in the region of the Gulf Stream. In this collection there are many 
genera which have already been described from this locality, and others 
which are believed to be new to science. Many belong to the so-called 
deep-sea fauna, and some, formerly supposed to be limited to great 
depths, are recorded by the collector from the surface waters. 

Among Siphonophores, some of the most interesting are new speci- 
mens of the gigantic physophore, Pterophysa. One specimen in the 
collection of these animals reaches the great length of 23 feet in al- 
cohol. Next to certain recorded specimens of the genus Apolemia, this 
is one of the largest Physophores yet described, and is the largest yet 
reported from the waters of the Gulf Stream contiguous to our coast. 
The new genus Pleurophysa is interesting in its relationship to the 
Rhizophysidz, and the somewhat peculiar characters of the polypites. 

Stomatoca periphylla is recorded for the first time from the western 
waters of the Atlantic. 

A new Pegantha, a genus which has never before been found in the 
Gulf Stream, is described. As more and more specimens of the inter- 
esting genus Atolla, ascribed by Heckel to the deep-sea fauna, are col- 
lected, the number of specimens from the surface water is increased. In 
the present collection we have three more examples of this medusa from 
the surface. This fact would seem to indicate that the genus is not 
necessarily confined to the great depth at which it was collected by the 
Challenger. 

Halicreas and Solmaris incisa are found in the collection, and new 
facts for the acceptance of the deductions made from previously known 
specimens recorded. 

Ephyroides rotaformis is represented by several specimens. 

A new Ctenophore, of the known genus Callianira, is recorded for the 
first time from the waters of the Gulf Stream. 
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As wore and more is known of the medusan life of the Gulf Stream, 
we see how rich in new genera the waters of this current are, and what 
a good collecting locality it presents for a discovery of new genera, 
species, and even families of these pelagic organisms. 

This paper, like those with a similar title which have preceded it, is 
preliminary to a final report on North American Hydrozoa, which the 
author has in preparation. 


SIPHONOPHORA. 


PNEUMATOPHOR. 
Family RHIZOPHYSID. 


Preropuysa, Fewkes. 


In the collection of 1883 a Siphonophore was recorded, to which, from 
the peculiar wings or ptera on the polypites, the name Pterophysa was 
given. 

The stem of this specimen is very much twisted, and the float and 
other portions so contracted that it was impossible for me to make out 
the anatomy of any part except polypites. The wings of the polypites 
are, however, so exceptional, that it seemed justifiable to refer this spec- 
imen on this ground to a new genus. 

Pterophysa differs from any Rhizophysid in this and certain other 
features of the anatomy, which are well marked in the new specimens 
recently collected. In the collection of 1883 a giant float was found, 
which, although at that time not recognized as belonging to Ptero- 
physa, after study of new material is thought to belong to this genus. 

Among the collections made by Mr. A. Agassiz, in the Blake, there is 
also a huge Siphonophore, which has ptera on the polypites, and seems 
to belong to the same genus. These are the physophores (‘‘Rhizo- 
physa’”’) mentioned by A. Agassiz in a letter to the Superintendent of 
the Coast Survey.* 

In the collections of the Albatross, in 1885, there are fresh specimens 
of Pterophysa, which throw light on some points in the anatomy of 
this curious Rhizophysid. The specimens are as follows: 


| Catalogue | eeiien | 


| | 

| | number. 

Gi SEP enee ph th | 10435 | 2398 | 
Pe ms he ae } 11685 | 2570 | 


Of the new specimens, No. 1 is the best preserved and the largest. 
Both were found twisted on the dredge wire or rope. Neither of the 


“Letter No.3. Bull. Mus. Comp. Zoél. Vol. V, No, 14, pp. 289-290. 
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specimens have the body complete, but from the fragments of both 
several common details can be made out, No.1 is destitute of a float; 
No. 2 has the float well developed. 


PTEROPHYSA GRANDIS, Fewkes. 
[No. 1.] 


The stem of this specimen is approximately 20 feet in length in 
alcohol. It is ribbon-shaped, about 3™" broad. Not twisted. Color 
in alcohol, white. No float present, but this structure is ruptured from 
its connection. 

The terminal polypite is 40™™ in length, elongated, finger-shaped, 
with dark color near its distalend. On the proximal third of its length 
it bears two well-marked lateral bands or ptera, which are placed op- 
posite each other on the polypite. The terminal polypite arises from 
a point on the axis where the stem is somewhat thickened. The surface 
of the thickened stem is nodose, probably from contraction. A short 
fragment of atentacle springs from its base of attachment to the stem. 
The stem narrows above the nodose enlargement, becomes again thick- 
ened as it recedes from the polypite, and then diminishes in size to the 
flat, ribbon-like shape of the stem. 

The penultimate polypite is elongated, finger-like, 50™™ in length, 
enlarged into a knob at the distal or oralend. In the proximal region, 
on each side, there are two marked ptera. The penultimate polypite 
is similar to the terminal, and arises from the stem by a long thread 
similar to but smaller than the peduncle. The filamentary tnion of the 
polypite to the stem arises from a tangled cluster of thread-like bodies 
on the stem. These bodies possibly correspond to the immature lateral 
branches of the tentacle. 

Between the region of the stem from which the tangled lateral bodies 
arise and the other (opposite) end of the stem there are several poly- 
pites, all of which have similar filamentous attachments to the flat (in 
‘ alcohol) axis, as the ultimate and penultimate. Many small clusters of 
sexual bodies, confined as a general thing to the flat axis, are noticed. 
These bodies have, like the sexual glands of Rhizophysa, the form of 
botryoidal clusters. 


[No. 2. ] 


In this specimen a float and the proximal end of the axis are well 
preserved. The whole axis is 1.9™ long. 

The float is large, 15™™ in length, and appears to be carried upright, 
as in R. eysenhardtii, Geg. It has an apical opening. This opening is 
Surrounded by a zone of reddish pigment. From the pneumatophore 
hang digitiform appendages into the cavity of the pneumatocyst, as 
in the genus Rhizophysa. The walls of both pneamatocyst and pneu- 
matophore are thin. At the base of the pneumatocyst the stem becomes 
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thick and swollen, while lower down, more distally from the float, it 
tapers gradually and becomes flat, as in the first specimen. On the 
one side of the thickened region of the stem there arises a small cluster 
of flask-shaped bodies, in the form of elongated, digitiform structures, 
which may be undeveloped polypites. Below (more distally from the 
float) the latter structures we find a number of polypites, more or less 
thickened by contraction, which are arranged in clusters. No tentacles 
observed attached to them. Nine polypites (one broken in examina- 
tion) were counted in the largest cluster. 

The distal end of the stem now (distally from the float) diminishes in 
diameter, and a second cluster of flask-shaped bodies is seen. When 
this second cluster is closely examined it is found to be composed of 
four polypites, brought together by a contraction of the stem. These 
polypites have ptera, but no tentacles. The last of the second cluster 
of polypites, the most distant from the float of any yet considered, is 
60™™ from the apex of the float. The stem, between the first and sec- 
ond clusters of polypites, is muscular, more or less folded and nodese 
by contraction. It sometimes shows an infolded groove on one side. 

The diameter of the stem distally from the second cluster of polypites 
diminishes very considerably, and after the addition to the number of 
existing polypites of two more, we find a long bare interval of the axis. 

In addition to the long fragment of Pterophysa in No. 2, there are 
two other fragments of large size, which seem to belong to the same 
animal. Both of these fragments have a nodose stem, which appears 
much twisted and contorted. The first fragment is about 250™™ long, 
and at one end is flat, and seems to be broken from the axis of the larger 
specimen in the same bottle. It is enlarged about midway in its length, 
and at one end bears a swollen nodose body, from which arises a poly- 
pite. This polypite has a tentacle, which arises froin one side.* 

If we compare this fragment and its polypite with the terminal poly- 
pite of the specimen already described (No. 2), we find a close resem- 
blance in many particulars. A swolien nodose body is present in both. 
Tentacles existin both. The fragment is therefore regarded a terminal ° 
polypite. 

In another fragment of No. 2 we have a long undivided part, which 
bifurcates and becomes nodose at the free ends, while a botryoidal body, 
homologous with a sexual gland, arises from one of the bifurcations. 


PTEROPHYSA, sp. incog. 


In the collection made by Mr. Agassiz in the Caribbean Sea there are 
a few mutilated specimens of a Pterophysa, the poly pites | of which have 


*It is possible that in my account of the polyy pites of Pteroph ysa collected by the 
Albatross in 1883, I have exaggerated the grasping power of the ptera of these orgaus. 
As I then stated, ‘‘It is difficult to determine definitely the function of the ptera and 
the peculiar structure of the polypites of Pterophysa, unless we study the animal 
alive.” 
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a close likeness to the above, although I have not been able to satis- 
factorily study the other organs. These specimens, in one or two in- 
stances, are destitute of a float, but when that organ is present it has 
the same cluster of flask-shaped immature polypites below it as in Pter- 
ophysa. The polypites themselves have the lateral wings. 


Specimens of Pterophysa collected by the Blake. 


Station. Locality. 


205 | Off Martinique. 

110 | Kingston, St. Vincent. (Lat., 
20° 10/30’ N.; long. , 74°19! 20/.) 
108 | Off Nuevitas. 


gen. incog. 


Among the Siphonophores collected by the Blake is one from St. 
Kitt’s, which I have not been able to identify on account of its frag- 
mentary nature. The fragments consist of large numbers of polypites. 
The stem, float, and other organs are wanting. One or both ends of 
the polypite has a very dark red or purple (red) color. There are no 
lateral ptera. The polypites are about 40™™ in length. 


PLEUROPHYSA, gen. nov. 


P. INSIGNIS, sp. nov. 


Among the new Rhizophyside are many specimens of a genus which 
is different from any yet described, and which probably is anew genus 
as well as species. The specimens are very numerous and come from 
the following localities: 


| Catalogue : 7 : : f 
| number. | >'@tion. | North latitude. | West longitude. 


° 1 “ fo} / u" 
12100 2543 39 58 15 70 42 30 


2585 


Pleurophysa is destitute of nectocalices and hydrophyllia. The axis 
is thick (in alcohol), and all the appendages arise from one side of the 
stem. 
Float small, pyriform, pigmented at the apex, with thin walls. Just 
below the float there is a small cluster of stylated spherical bodies, 
which occupy the same position as the undeveloped nectocalices in 
other physophores. 

The region of the stem below the cluster of stylated bodies is thick- 
ened, and bears on one side arow of knobs, These were at first thought 
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to be the line of attachment of nectocalices. In a large number of 
specimens, however, no sign of a nectocalyx was discovered. 

The distal end of the anterior stem (portion from which the knobs 
arise) is marked by a cluster of spherical or club-shaped bodies, which 
in some of the specimens have a reddish color even in alcohol. These 
botryoidal clusters resemble sexual bodies. The distal region of the 
stem from the cluster of bodies last mentioned is much longer than 
the anterior, and bears on one side a double row of flask-shaped bodies 
closely crowded together. ‘These bodies are fimbriated en one side by 
small lateral appendages, and are thought to be polypites. Notentacles 
were observed, and no clusters of sexual bodies or immature tentacular 
knobs at the bases of the polypites. No clusters of sexual bodies on the 
axis between the union of the supposed polypites and the axis. 

The polyp stem is spirally coiled in many of the specimens. No 
hydrophyllia. Tasters, unknown. 

It must be said that the interpretation given to the different organs 
which has been given above is somewhat conjectural. Of the float, 
stem, and polypites there can be little doubt. It seems probable that 
the cluster of bodies which separate the anterior stem from the polyp 
stem are sexual bodies. 

The nectocalices and hydrophyllia are easily ruptured from the stem, 
and their absence may simply be due to this fact. It seems strange 
that among so many specimens not even a fragment of these bodies is 
found, while in specimens of Agalma, collected. by the same collectors, 
these gelatinous structures are well preserved. We shall, therefore, 
look with interest to a new collection of Pleurophysa and a study of 
better-preserved specimens for anatomical details, which this account 
necessarily leaves in great imperfection. 


Family PHYSALIADZ:. 


PHYSALIA ARETHUSA, Tilesius. 


This physophore is one of the most commonly collected of all the 
siphonophores of the Gulf Stream. In the collections of 1885~86 it is 
recorded from the following localities : 


pale eeue | Station. | North latitude. | West longitude. 
| 
| D ! / O ’ u 
11637 2566 37 23 00 68 08 00 
11639 2567 | 37 45 00 66 56 00 
15233 2711 38 59 00 | 70 07 00 
15255 2712 38 20 00 | 70 05 30 
15754 | 2723 36 47 00 | 73 09 30 
15755 2725 36 34 00 | 73 48 00 
15762 2727 | 36 35 00 | 74 03 30 
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PHYSOPHOR®. 


Family AGALMID. 


( AGALMA OKENU, Esch. 


(CrysTaLLopes ricipum, Haeeck. 


caelogne Station. | North latitude. | West longitude. 

| (9) / uw (e) / Ww 

| 11838 Hyd. 743 41 15 30 64 23 00 

11684 2569 39 26 00 | 68 03 30 
11647 2570 

11676 2566 37 23 00 | 68 08 00 

15264 2712 38 20 00 70 05 30 
HIPPoPpoDl®. 


Family HIPPOPODID. 


GLEBA Hippopus, Forskal. 


Catplogue Station. | North latitude. | West longitude. 
ea eer. 
| O “wt [e) t Ww 
11676 | 2566 37 23° 00 68 08 00 
11684 | 2569 | 39 26 00 68 03 30 
12111 | 2566 37 23 «(00 68 08 00 
116838 2566 | 37 23 00 68 08 00 


DipHy#® (CALYCOPHOR”). 


Family ABYLAIDE. 


ABYLA TRIGONA, Quoy & Gaimard: 


} 


Catalogue z 
number. Station. 


| 
North latitude. | West longitude. 


Ona " | a ae 
11670 2566 37 «23 ~=«—00 68 08 00 


eee 


This is the first mention of A. trigona from the Gulf Stream, although 
_ I have seen specimens from the Caribbean Sea. 
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A fragment of the posterior Nectocalyx. 
Family DIPHYID®. | 


EPIBULIA AURANTIACA, Vogt. 


| cataloeus| Station. | North latitude. | West longitude. | 
(eeatt ae rae 
| One ar | Onn Vie anny | 
11836 | Hyd.753 | 40 18 30 | 53 39 30 | 
J | 
12109 2545 | 39 58 15 | 70 42 30 | 
DIPHYEs, sp. 
| Catblogue | Station. | North latitude. | West longitude. 
| | fo) i] " | fo) ’ Ww 
11836 | Hyd. 753 | 40 18 30 53 39 30 
| 


Muaerma, sp. ? 


Among the Diphyid-like Meduse are many specimens which have 
the anterior nectocalyx only. All of these I have placed in the genus 
Muggica, following Chun * in his limitation of the generic name Muggiec 
to Diphyids with one nectocalyx, which resembles the anterior necto- 
calyx of the genus Diphyes. Our Atlantic species somewhat resembles 
M. kochii, but differs from it in several particulars. In the absence of 
more knowledge of the live animal, I will provisionally refer this to an 
unknown species of Muggiaa. 


| Catalogue | « PAG | ow age oa 5 oj 
| ea Station. | North latitude. Pega longitude. 
| OF eas o of u 
15227 til) 38 59 00 | 70 O7 OO 
15254 2715 | 88 29 30 70 54 30 
15755 2725 | 36 34 00 | 73 48 00 


* Ueber die cyclische Entwickelung und Verwandtschafts-Verhiiltnisse der Siphono- 
phoren. Sitzungsber. Akad. Wiss., LII, pp. 1155-1172. Berlin, 1882. 
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DISCOIDEA. 
Family VELELLIDZ. 


VELELLA MUTICA, Bosc. 


Catalogue Station. | North latitude. | West longitude. 
number. 


fe) ! WW ) / Wr 
11644 | Hyd. 753 40 18 30 53 39 30 
15748 2727 36 35 (00 74 08 30 
15749 2723 36 47 00 73 09 30 
15751 2727 36 35 600 74 03 30 
15755 2725 36 34 «00 73 48 v0 


Family PORPITID2. 


PoORPITA LINNZANA. 


| | 
Catalogue | : | é : ‘ 
number. | Station. | North latitude. | West longitude. | 
fa} / 4 oO / “wr 
11640 2536 39) 756) 15 70 47 30 
11641 2537 39 56 45 70 50 30 
11642 2538 | 39 57 30 70) ‘ol 15 
11643 | 2566 37 23 00 18 08 00 
CRASPEDOTA. 


Family ASQUORIDZ, Eschscholtz. 


Porycanna, Heeckel. 


It is very difficult to distinguish the genera and species of the above 
family, especially the American representatives. 

A. Agassiz describes three species of Zygodactyla from our coast: 
Z. grenlandica Ag., Z. crassa A. Ag., and Z. cyanea, A. Ag. Heckel 
places Z. grenlandica, Z. crassa, and Cremastoma flava, A. Ag., in the 
genus Polycanna, Heckel, while Z. cyanea A. Ag. is referred to his genus 
Mesonema as A. cyaneum. According to A. Agassiz, the tentacles in 
Z. greniandica, Z. crassa, and C. flava are more numerous than the 
chymiferous tubes. This is true also, according to Heckel, of P. vitrina, 
Heck. In P. germanica and P. italica, Heeck., the tubes and tentacles 
correspond in number, while in P. fungina, Heck., the radial tubes are 
more numerous than the tentacles. These characters form the three 
subgenera: 

1. Rhacostoma. Radial tubes more numerous than tentacles. 

2. Cremastoma. Radial tubes equal in number to the tentacles. 
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3. Zygodactyla. Tentacles more numerous than the radial tubes. 

It is evident from what we know of the development of the Medusa 
(gonophore) of Z. grenlandica (?) that the relative number of tentacles 
and radial tubes varies with age, and consequently the three subgenera 
are difficult to separate on this feature alone. There are specimens of 
Polycanna in the collection with characters of the first subgenus Rha- 
costoma, to which I have already given the name P. americana. It is 
believed that we have at least two species of Polycanna on our New 
England coast, and provisionally these may be known as P. grenlandica 
and P. americana. The basis of the separation of the two is the exist- 
ence in the former of rows of subumbral knobs between the chymiferous 
tubes and the absence of these knobs in the latter. . It happens that in 
the latter the number of tentacles is less than the number of chymif- 
erous tubes, while in the former, according to A. Agassiz, the number 
of tentacles is greater than that of the radial tubes.* 

It seems to me that the presence or absence of the sabumbral knobs 
is a much safer character to rely upon in the separation of our species 
of Polycanna than any which has yet been suggested. If new inves- 
tigation shall show that true specimens of granlandica do not have 
subumbral knobs, our New England species is possibly new. From the 
fact that a supposed type specimen of Polycanna, labeled Z. grenlandica, 
in the colleetion of the Museum of Comparative Zoology, has these tu- 
bercles, the name grenlandica is retained for this species. 

There is another Zygodactyla-like Medusa in which I have not been 
able to find these gelatinous knobs, either in a live animal or in alcoholic 
representatives. As this species also differs from the species crassa and 
cyanea in the relative number of tentacles and chymiferous tubes, it is 
supposed to be the new species, americana. 

Unlike all other American Zygodactyle, as described by A. Agassiz, 
this species has a smaller number of tentacles than of radial tubes, and 
at the same time none of the alcoholic specimens have subumbral tuber- 
cles. It is possible that the former feature indicates an immature 
Medusa, but not so the latter; for, as has been already shown, the sub- 
umbral tubercles are present in the Medusa when very small. 

Specimens referred to P. americana were collected in the following 
localities : 


Catalogue : + nae rae £ 
eau Station. | North latitude. | West longitude. 
°o t " eo) 7 ut 
11650 2563 39 18 30 71 23 30 
11665 2567 387 45 00 66 56 00 
11673 2566 37 23 00 68 08 00 
11674 2563 ? 39 18 30 TL 23 30 
11677 2566 37 23 00 68 08 00 
211649 2339 39 59 45 70 53 00 


radial tubes is supposed to characterize gronlandica, although the knobs are not 
mentioned in A. Agassiz’s description. 
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POLYCANNA AMERICANA,* Fewkes. 


Of all the specimens of the species examined in the collection of 1885, 
No. 11674, station 2563, is the best preservéd. A diagnosis of the spe- 
_ cies is made from this specimen. 

Disk flat, with a slight apical protuberance. Roof of the stomach 
convex, thicker than the margin. Diameter of the roof of the stomach, 
28™™, Diameter of the disk, 70™™. Stomach wide, lips open. The 
stomach wall is formed by papillate folds, the number of which is equal 
to the tubes. These tubes fall down below the velum. Numerous (107) 
chymiferous tubes, each of which bears a folded sexual gland, reaching 
from the vicinity of the stomach to the marginal vessel. 

Tentacles, 29-32? in number, long, base inflated. Between each pair 
of tentacles there are five or more small protuberances on the bell mar- 
gin. These are either otocysts or immature tentacles. No subumbral 
tubercles on the umbrella, between the chymiferous tubes. 

Of the other recorded Polycanne, P. grenlandica, P. flava, and P. 
crassa have more tentacles than chymiferous tubes. No tubercles are 
recorded in P. flava. In an alcoholic specimen of Zygodactyla, with 
tubercles, now in the collection of the Museum of Comparative Zoology, 
the tentacles are missing. I cannot, therefore, say at present whether 
the specimens with tubercles have the same number of tentacles as 
tubes or not. If the Zygodactyla, with tubercles, last mentioned, has 
more tentacles than tubes it may be granlandica ; if less, it is doubtful 
whether it is the same as the species (granlandica) which is recorded 
by A. Agassiz as possessed of more tentacles than tubes. 


Family AMPHINEMIDA, Heckel. 


STOMATOCAT PERIPHYLLA, Heeckel. 


. Catalogue 


=aNPTTDISSe. Station. | North latitude. | West longitude. 


° / wr ° / A 


11 38 59 00 70 O07 00 | 
13 38 20 00 70 08 30 | 


Two well-preserved specimens of this species were found by the 
Albatross in the summer of 1886. 

We have in our waters two very beautiful genera of the family of 
Tiarida, with two opposite tentacles. One of these is the well known 


*This species is supposed to be the same, or closely allied to the genus once called 
Rhegmatodes, now Polgcanna. It is given the former name in the plates, the latter 
in the text of Heckel’s System der Medusen. The species falls in Hieckel’s subgenus 
Rhacostoma (Li. Agassiz, sensu mutato) and may be the same as P. fungina, Heck. 

t The spelling, Stomatoca, is adopted instead of Stomotoca, from the derivation 
Oroun (gen. GT6MaArTOS) root Gropar. 
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S. apicata (Amphinema apicatum, Heckel); the other, the Dinematella, 
Fewkes. Both of these have in the adult condition an apical promi- 
nence on the bell, which in the former is without internal cavity, and in 
the latter with a cavity. Stomatoca periphylla, Heckel, is destitute of 
this prominence, is much larger, and the stomach is situated on an espe- 
cial “‘ Magenstiel.” In this species the mouth lappets, stomach with 
sexual bodies, lie outside the bell cavity. The specimens agree substan- 
tially with Heckel’s description, except that the tentacular bulbs at 
the base of the tentacles are more swollen than he represents in his — 
figure (PI. iv, fig. 10, Das System der Medusen). It is probable from the 
studies of Hincks, Allman, and Heckel that the young of this species 
has for its hydroid a genus related to or identical with Perigonimus. 
This notice is the first record of S. periphyila, from the Western Atlantic. 


Family GERYONIDA, Eschscholtz. 


Lrriope scuTiceRA, McCr. 


| Catalogue | 


J Treacy : 5 : pe 
Tiree. pptatbion. North latitude. | West longitude. | 


(°) / uw fe) / au | 
| | 
38 59 00 | 70 O07 OO | 


| 

| 

15229 | 
| 


| 
2711 
15253 2713 38 20 00 70 08 30 — 


Family CUNANTHIDAS, Heckel. 


CunINA ? 


Among the Narcomedusz there are a few specimens of a Cunina-like 
medusa which is temporarily referred to this genus. The specimen 
was so mutilated that it was impossible to tell whether it was a Cunina 
cr a Solmaris, although from the character of the festoon canal and the 
existence of gastral pouches, it seems more closely allied to the former 
genus. It was not possible to see the gastral pouches, one of the main 
characters of the Cuninide, in several of the specimens, although they 
are well seen in one of the same. 


Specimens examined. 


| 
Caleceue | Station. | North latitude. | West longitude. 
a Tm 
O° Mt lo} / “ul 
shodsaHreseos Bi diseneesn aoa Domes esecacaacoeene cord 
11687 2568 | 39 26 00 68 03 30 
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The collar lobes of these specimens are girt by a horseshoe-shaped 
festoon canal, as in the Peganthids, but the bell is more flexible and 
not crossed by the radial elevations and depressions upon the exum- 
brella. * 

Umbrella flat, discoid, with a ring of sexual bodies divided into as 
many lobes as tentacles and alternating with them. In each marginal 
lobe there is a genital sac, which is free from the wall of the lobes on 
the floor of the gastral pouches. 

Tentacles numerous, 20 to 22 or more in number, springing from the 
sides of the body or the peripheral border of the umbrella. Tentacles 
longer than the diameter of the bell. The marginal collar is composed 
of as many lobes as there are tentacles, and each has a festoon canal. 
Peroni wanting. ? 

The following notes were made from a specimen with 22 tentacles: 
Umbrella flat, lens-shaped or discoidal. Color, transparent, white in 
alcohol, flabby, gelatinous. Outer surface (exumbrella) smooth. The 
body divided into a central region and a peripheral collar. 

Central region plano-convex or double convex. The greater convex- 
ity is below. Diameter in alcohol, 20™™. 

Upper surface flat. No coronal fossa or annular indentation at the 
rim near the origin of the tentacles. 

The marginal collar is composed of twenty-two werent lappets 
joined laterally by a thin membrane. The festoon canal broad, extend- 
ing from tentacle to tentacle in well-marked horseshoe shaped-loops. No 
sense bodies were seen, on account of the poor preservation of the 
specimen. 

The festoon canal seems to open on each side of the tentacle into the 
central stomach cavity. The edge of the marginal lappets is girt by a 
thin velum. The tentacles are long (longer than the diameter of the 
bell) and are inserted into the gelatinous substance of the bell by a 
conical root extending radially. No peronia and no marked marginal 
canal besides the festoon canal. Twenty-two gastral pouches, The 
stomach is a dish-shaped cavity bounded above by the under surface 
of the central region of the disk and below by the wallof the stomach. 
Well-marked gastral pouches. The mouth has a broad opening with-. 
out protruding lips. 

The sexual bodies lie in a ring on the peripheral region of the lower 
stomach walls in the gastral pouches. In the specimen with twenty- 
two tentacles these organs were not seen. 

In other and larger specimens in which, however, in one instance at 
least, there are not as many tentacies, the sexual bodies take the form 
of sacs hanging in the lower wall of the stomach between the radii of 
the tentacles. In one case these glands are very much inflated ; in an- 
other they have the form of a sue band. Of the ees of Cunina 


*The species of Cunina, © 7 ee may eventually turn out to be one of the 
Atlantic species of Sutnfliris. It may be the young of 8S. coronantha, Heckel. 
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from the Atlantic,* C. campanulata, Esch. has ten gastral pouches, 
C. oligotis, Heckel, has sixteen. Of Mediterranean Cunina, C. vitrea 
Gegenbaur, has ten to twelve gastrai pouches; C. lativentris,Gegenbaur, 
the same number; and C. prolifera, Gegenbaur, sixteen. C. rhododactyla,. 
Heckel, has ten to fifteen gastral pouches, and C. rubiginosa ten to 
twelve. A species from the Pacific Ocean, C. mucilaginosa, Blain., and 
one from the Indian Ocean, C. multifida, Heckel, have respectively 
twenty to twenty-four and thirty-two stomach pouches. These latter, 
however, appear to differ from my Cunina in the length of the tenta- 
cles and other structural details. Our specimens therefore may be 
looked upon either as of a new species or more mature adults of spe- 
cies already described. 

These specimens were at first referred to Solmissus in a provisional 
examination of them. The structures which I have interpreted as the 
festoon canals would throw them out of the genus Solmissus. SS. fabert 
Heckel, has twenty-four gastral pouches, and S. bleekit thirty-two. 


Subfamily Tamoyip”, Heckel. 


Caryppra (Tamora) HAPLONEMA, FE’. Miiller. 


Specimens of this medusa were taken at the following localities: 


| Catalogue | q4.4: Teaad Hh lats SW atidee oj | 
AUmbGe Station. | North latitude. | West longitude. | 
a Cae aie aaa 
| ] ) / “ | fo) 1 uw | 
| 11679 2566 Biae23 6000! 68 08 00 
| 11686 2566 3h 23: 00) =| 68 08 00 
[oe | | 


Claust considers Tamoya the old genus, Carybdea, Peron et Leseuer. 
Heekelt describes a medusa, which the above specimens closely re- 
semble as Carybdea pyramis, Heckel. The latter author separates 
Carybdea from Tamoya. My specimens resemble more closely his 
Carybdea than Tamoya. They are larger than (. pyramis and smaller 
than 7. haplonema. If the two genera are separated our medusze more 
closely resembles Carybdea, but I have follawed Claus in regarding 
them as the same. This medusa appears to be the same as that which 
is mentioned as ae in the collection of 1883 “abn 


is C unina Ge F ewkes, was Ce noe eee fi om animmature specimen, No 
gastral pouches were observed, and it is therefore probable that it belongs to the 
Solmaride. It is possibly the young of Solmaris coronantha, Heckel. 
t Ueber Carybdea marsupialis. Arbeit. Zool. Inst. Wien., I Heft., 1878. 
a System der Medusen, pp. 440, 443. 
§ Cf. Report on Albatross Medus for 1883-84. Ann. Rept. Com. Fish ard Visheries, 
1884, p. 951. 
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Family HALICREASID, Fewkes. 


HALicrEAS MINIMUM, Fewkes. 


Specimens of Halicreas were taken from the following locality : 


| 
ateloene Station. | North latitude. | West longitude. | 
(2) / ‘Tf fe} t ut | 
15244 2719 | 38 29 30 71. 58 00 
15750 2728 | 36 30 00 74 03 30 


This genus is recognized by the eight tuberculated projections on the 
exumbral margin of the bell. From these projections there extend to 
the vicinity of the center of the bell eight ribs or radial depressions, 
which appear.on the subumbral surface as radial depressions between 
which the octants of the subumbrella are somewhat swollen. Near 
the center of the subumbrella is a ring of eight knobs which lie one 
in each octant between the above-mentioned depressions. 

There is a well marked vellum below the marginal projections. The 
radial projections appear as elevations on the exumbral side of the bell 
in alcoholic specimens. 

In my former paper* I referred this genus to the Narcomedusz of 
Heckel. There is no reason from a study of new material to change 
that opinion of the affinities of the family of Halicreaside. 


Family PEGANTHID, Heckel. 


Among the families of Narcomeduse described by Heckel is the 
Peganthide, a family without radial canals and gastric pouches in the 
subumbrella but with a festoon canal. The sexual bodies are either 
lobed or form a non-continuous band on the under floor of the stomach. 

Among the meduse collected by the Albatross is one which has a 
close likeness to the genus Pegantha of the Peganthide but which 
differs from the known species of this genus so widely that it may be 
necessary later to call it a new species. 

This Pegantha somewhat resembles P. quadriloba, although the genital 
sacs are not as markedly four-lobed as Heckel’s description of this 
species would seem to indicate. It has marked lobes in the sexual 
glands, but the poor condition of preservation and the rupture in one 
or two instances of the gland from its attachment rendered it impos- 
sible for me to tell to what species this Pegantha belongs. 


* Bull. Mus. Comp. Zool., ix, 8, p. 306. In one of the two specimens of Halicreas 
there described, sausage-shaped sexual bodies were observed hanging from the under- 
side of the bell, In one of the above specimens (15750) glandular bodies were ob- 
served in the subumbral radial furrows. 
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PEGANTHA, sp. 
[Plate 1.] 


The sexual bodies divided into a number of separate sacs pendant 
from the abaxial lower wall of the stomach. The sexual glands do not 
enter the umbrella lobes but alternate with the attachments of the 
tentacles, which they equal in number. No coronal fossa. * 


Specimen examined. 


Catalogue 


es F = 5 
see eta Station. | North latitude. | West longitude. 


fe} / ‘t o / wt 


11654 2559 39 48 «00 71 48 30 


Bell, crown-shaped, twice as broad as high, with stiff gelatinous walls. 
The bell is thick, biconvex, firm. The marginal lobes folded inward 
on the oral side so that they are with difficulty bent back to normal 
position without rupture. Exumbrella crossed by strongly-marked, 
prominent radial ridges, separated by radial furrows. These ridges 
and furrows arise from the center of the exumbrella in the radii of the 
marginal lappets and divide, sending off lateral branches which pass 
into the marginal lappets. . 

The collar of the umbrella, or the peripheral portion of the bell, is 
made up of thirteen horseshoe-shaped marginal lobes with festoon 
canals. These lobes are connected by a thin membrane which unites 
contiguous lobes and skirts their borders. The specimen was not well 
enough preserved to observe the sense-bodies. 

The subumbrella is divided into two regions, one corresponding with 
the central disk and marked by the lower stomach wall;.the other with 
the collar region formed by the horseshoe lappets. The mouth opening 
is simple. The lower stomach wall thick, well marked. The sexual 
sacs form a number of pouches upon the outer rim of the lower stomach 
wall. They appear as folds or separated sacs, the exact number: of 
which could not be determined in the single specimen studied. There 
are thirteen sexual glands, each of which lies in an internemal radius. 
An open niche is formed in each marginal lappet, as described by 
Heeekel, in which the sexual organs are forced when the medusa bends 
inward the lobes of the collar. There are thirteen tentacles, each of 
which arises in the incisions formed by the horse-shoe-shaped festoon 
canal. They are long and slender, apparently hollow, and have the 
same color as the bell. 


disk part of the umbrella and the marginal lobes. P. pantheon, which this species in 
some respects closely resembles, has a ‘‘deep horizontal coronal fossa.” 
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Family SOLMARID/E, Heckel. 


SotmMARIs rNcISA, Fewkes. 


Catalogue | aj).4; te : rae 7 Ae ie 
aa ya Station. | North latitude. | West longitude. 
° ! iw ° t " 
11667 2429 42 55 30 50 51 00 


Several large specimens of this giant Narcomedusa occur in the col- 
lections; in oneof these the form of the bell is unmutilated and the subum- 
bral elevations and depressions well shown. The velarium is undivided 
into marginal lappets, showing that my conjecture of the non-existence 
of separate lappets in the jelly-fish is borne out by a study of fresh ma- 
terial. There are in the largest specimen (entire) thirty subumbral de- 
pressions. There are thirty tentacles and the same number of peroniz. 
No festoon canal. 

Many of the “ marginal lappets” in other specimens are united, indi- 
cating, as already suggested, the existence of connections along the 
peronia, which are split in most of the specimens studied. The vela- 
rium is formed by a union of all the marginal lappets, and recalls that 
of other Solmaride. 

The feature upon which the species is built is the radial grooves on 
the under side of the umbrella, as already elsewhere described. These 
“radial-furchen” resemble structures in Cunina campanulata, where, 
according to Heckel, they are on the “‘untere magenwand.” In S. incisa 
these furrows are on the upper wall of the stomach or the under wall 
of the disk. 

A new examination of S. incisa to determine, if possible, whether IL 
might not be mistaken in my identification, and whether my specimen 
does not belong to C. campanulata has convinced me that my specimens 
have no festoon canals, and differ in many other ways from Cunina. 
S. incisa is more disk-like than campanulate, is larger than Campanulata 
and has more tentacles. Instead of gastral pouches in the pernemal 
radii there are prominent umbral elevations. The furrows are interne- 
mal. In one specimen the edges of the gastral furrows were lined with 
a white structure which may be the remnants of the attachment of the 
ovaries. The species differs so greatly from other Solmares that it may 
probably be found to be a new genus. 

This animal is a giant among the Narcomedusx. The only genus of 
the group which approaches it in size is Polywenia, of which P. eyanos- 
tylis, Esch., according to Eschscholtz is 80" in diameter. According 
to Heckel a species found by him was one-third smaller than that of 
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Eschscholtz. The largest of the other genera of Narcomeduse are 
50™™ in diameter, one-half the size of large specimens of S. incisa. 

In all specimens of S. tncisa found, the under wall of a stomach is 
supposed to be ruptured and absent. The liability of this to occur in 
Solmaridze has led me to suppose the same thing possible in my new 
species. 
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ACRASPEDA. 


Family COLLASPIDAL, Heckel. 


ATOLLA BAIRDU, Fewkes. 


No. | calceue Station. | North latitude. fe Test longitude. | Depth. 
rant | Oe ee! eee | 
3 11663 2428 42 46 00 fable wate ws) | 826 
4 15756 2te2 Sie de U0 73 33 00 | 1152 
a 7 Bee thre, = | eee S D8 7; 
ae | Marginal : c Diameter of | Breadth of | 
v mtacle is | sense oS 5 
No Tentacles. lappets. Sense bodies. central disk. corona. 
mm. mm. 
3 23 46 23 40 18 
4 22 44 | 22 40 18 


ATOLLA VERRILLI, Fewkes. 


| | | , ars ) 
,. iCatalogue'a,, 4: North lat- | West longi- : Number of 
es | number. SUE itude. | tude. | Depth: specimens. 
O / “ | 0 uw | 
9 | 11672 2569 39 26 00 | 68 30 1872 1 
10) | . 
11 ‘ | 15236 2717 388 24 00 71 13 00 Surface. 3 
12 | | 
| 
No. Tentacles. | Marginallappe ts.| | Sense bodies. 
" if ral 
9 26 52 | 26 
10 28 56 28 
11 28 56 28 
2 22 44 22 


The two species of American Atolle, A. bairdii and A. verriliii, can 
be readily distinguished by the size of the marginal sense bodies, 
which in the latter are larger, longer, and narrower than in the former. 
The number of tentacles in bairdii is generally twenty-two, while in 
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verrillit we find several specimens with twenty-eight. Why Heckel 
has assigned from sixteen to thirty-two tentacles to the Collaspid does 
not appear from what we already know of the genera (Collaspis and 
Atolla) which compose the family. The least number of tentacles ob- 
served in any of my Atolle is twenty-two. Heckel records an Atolla 
with nineteen tentacles. The greatest number of tentacles observed in 
any Atolla is twenty-eight in my species verrillit. It is not denied that 
it is possible that Atoll with less than.nineteen or mor ‘han twenty. 
eight tentacles may be later observed, but until thos Lit is well 
to include the limits in the number observed (nineteen, feste Lwclel), 
twenty-two to twenty-eight. 

The deepest limit in the ocean at which Atol.: has boon re ii 

2,369 fathoms. Many specimens are recorded from the surface. Ato. ¢ 
has been found by the Albatross within the following geographical 
limits: Lat. 38° 19’ 26” to 42° 46’, long. 50° 55’ 30” to 71° 58’. The 
Albatross has collected thirteen specimens of the genus. 

The genus Collaspis, Hieck., of which several drawings are pub- 
lished by Heckel (System der Medusen, PI. xxviii), was collected ‘ by 
Smith” between Kerguelen and Crozet Islands in * about 1,000 fath- 
oms,” according to Hieckel. The expedition upon which this specimen 
was collected is not mentioned, but the great depth from which it is 
said to have been taken excites more than usual interest in it. Very 
few, if any, other hauls besides those of the Challenger have been made 
aut this depth in this remote locality, and this seems to be the only 
medusa ascribed to “ Smith” from this locality. Heeckel’s deseription 
of Collaspis was made from a very much mutilated specimen, which he 
reconstructed from his knowledge of Atolla, and allowed a drawing of 
the medusa thus reconstructed to be published. On account of what 
might be regarded as suspicious circumstances, under which Hieckel’s 
description of Collaspis was made, the genus is not recognized. 

According to Filhol (La Vie au Fond des Mers, p. 244) Atolla is found 
“dans Atlantique sud et dans Atlantique nord au niveau du canal 
des Faréer.” The species of the Afolla, from the latter locality, is not 
mentioned by Filhol, and it is probably the same as one of mine, A. 
bairdit or A. verrillii.. 

The increase in number of specimens from the surface would indicate 
that Atolla is found on the surface of the ocean as well as at great 
depths. The data for this statement are those of the collector. I have 
already discussed the limitations which necessarily exist to a rigid 
acceptance of the recorded depths ascribed to this and other so-called 
deep-sea medusz. 
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Family PERIPHYLLIDZ, Heckel. 


PERIPHYLLA HYACINTHINA,* Steen. 


Catalogue 


mriyii |e. Station. | North latitude. | West longitude. 


oO / Mt oO / au : 
11651 2497 42 46 00 51 00 00 | 
11655 2565 38 19 20 69 02 30 
11662 2429 42 55 30 50 51 00 
15750 2728 36 30) «(00 74 33 00 
15756 2732 37 «27 «(00 73 33 00 


Family EPHYRIDZ, Heckel. 


EPHYROIDES ROTAFORMIS, Fewkes. 


Several more specimens of this remarkable genus and species were 
collected by the Albatross in 1886. Although ali were in good condi- 
tion as far as the bell and subumbral radial elevations are concerned, 
the finer anatomy could not be made out. 


| 
etaloeye Station. | North latitude. | West longitude. 
(o) a “wt O y wt 
15236 2717 | 38 24 00 1 A3) 100 
15249 2719 38 29 30 71 58 00 
15256 2717 38 24 00 71 13 00 
15266 2712 38 20 00 70 05 30 


Ephyroides is characterized as follows: On the subumbral surface of 
a thick umbrella there are radial elevations (in one specimen 82 in 
number) which alternate with the marginal lappets. These elevations 
are half cylindrical, sausage-shaped, radially situated, extending from 
the margin of the umbrella at its junction with the marginal lappets 
towards the center of the bell. They resemble on the subumbral side 
of the umbrella the socles of the exumbral side, and le in the radii be- 


*This species is common as far north as Greenland. ‘The allied genus Nauphanta 
somewhat resembles the young Periphylla, but has cight sense bodies and eight ten- 
tacles. It remains yet to be seen whether the young Periphylla has the same number 
of tentacles and sense bodies as the adult. If it has eight tentacles instead of twelve 
it may be readily conjectured that Nauphanta isa young Periphylla, and that im- 
mature tentacles have been mistaken for sense bodies. 

I have elsewhere recorded a Nauphanta, N. polaris, Fewk., from Lady Franklin 
Bay, North Greenland. 

‘There seems to be arelationship between the cold waters of great depths of the 
sea and‘those of the cold waters of the Arctic Ocean. Temperature would seem to 
play an important part in the relationship of medusw from these two localities. 
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tween those which pass through the middle line of each marginal lap- 
pet. The best preserved of all the specimens is from Station 2717. 
In this specimen the stumps of certain of the tentacles are present. 
They lie, as stated above, on the notches between the marginal lappets. 
The form of the abaxial rim of the marginal lappets in this specimen 
is bifid, recalling the appearance in the marginal lappets of Atolla. 
The exumbral surface of the marginal lappet is rough, with slight pro- 
jections. Its rim is thin, the attachment and body of the lappet thick 
and gelatinous. The whole marginal lappet recalls those of the species 
verrillii of the genus Atolla. No sense bodies were seen in the alcoholic 
material at my control. 

It is desirable that the live medusa of Hphyroides be studied, as the 
features presented by the alcoholic material are of great morphological 
interest. It has not seemed to me best to say anything about these 
questions until more is known of the anatomy of the extraordinary 
genus. 


“amily CYANEIDA, L. Agassiz. 


CYANEA, sp. 

A specimen of Cyanea from the Gulf Stream differs in certain respects 
from the Cyanea arctica, Per. et L., of the New England coast. It also 
differs from other species of this genus which have been described. 
With the imperfect knowledge derived from a single specimen, I hesi- 
tate to introduce a‘new name into the nomenclature of this genus, 
although there is little doubt that the specimen referred to is not the 
common C. arctica.* 


Getelogue Station. | North latitude. | West longitude. 
fe) ‘ Ww ie) / ut 
11668 2542 40 00 15 72 42 20 
11669 2542 40 00 15 70 42 20 


A much larger specimen than either of those mentioned above was 
collected in 1879, Station 378, No. 5124, off Cape Cod. This specimen 
resembles more closely than the others the common C. arctica, Per. et 
Les., but the mouth appendage and tentacles are missing. The forms 
of the marginal lappets are like those of C. arctica. 


*One of the main differences between this Cyanea and C. arctica is found in the 
incisions in the marginal lappets. There are in the unknown Cyanea eight deep 
ocular incisions, eight shallower tentacular incisions, and the margin of the bell be- 
tween each occular and tentacular incision is again incised. There are therefore 32 
marginal lappets. 
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Family PELAGIDZ, Gegenbaur. 


PELAGIA CYANELLA, P. and Les. 


Y 
yaloene Station. | North latitude. | West longitude. 
ea = = fa ae | —— eee 
fe} ‘ Ww io} / vt 
11678 2566 387 23 00 68 08 00 
39 26 00 68 03 30 
37 «23 «600 68 08 00 
37 «423 «600 68 08 00 
38 59 00 70 07 00 
88 59 00 70 07 00 
38 24 00 | (dt e132 00 
38 29 30 70.54 3 
38 29 30 TON 5% 100 
(2) 15240 2716 38 29 30 70 57 00 
15245 2711-22) 38° 20/-39° 13’ | 70° 5! 30-729 12’ 
15765 2724 86 47 00 73°25 00 
15760 2724 386 47 00 ar, 250800: 
15757 2724 36 47 00 43 25-00 e 
15763 2724 386 47 00 73 25° (00 
15762 2727 36 35 00 74 03 30 
15752 2730 386 42 00 74 30 00 
15758 2735 37 23 00 iadeOo 100 
15759 2731 36 45 00 74 28 30 
15761 2731 36 45 00 74 28 30 
15764 2731 386 45 00 74 28 30 
15747 2731 386 45 00 74 28 30 
CTENOPHORA. 


Berok- ovata? Br. 


pelaloeue Station. | North latitude. | West longitude. 

ie] ‘ u fo} U " 

11658 2563 39 18 30 71 23 30 
11659 2542 40 00 15 70 42 20 
11842 2563 39 18 30 71 23 30 

watale wiste ae /sate 2575 41 07 00 65 26 30 


CALLIANIRA, sp. ? 


Station 2585. 


This is the first record of this genus from the Gulf Stream. 


Py 


CAMBRIDGE, MAss., May 27, 1887. 


EXPLANATION OF THE PLATE. 


PEGANTIIA, sp. incog. 


Fic. 1. View of Pegantha from the side. 
Fic. 2. View of Pegantha from aboral region. 


PLATE I. 


s. Medusee. 


Report U. S F. C, 1886.—Fewke 


TiN dD ex. 


{Nott.—The references are to page. figures in brackets. | 
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CHORD STE), <2 CIS ne otc Rs 19 
PMMA TER O UEC sca wanes sletec oa soaescceesee 9 
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VI.—ON THE FISH-CULTURAL ESTABLISHMENTS OF CENTRAL 
HUROPEH.* 


By Dr. EUGENIO BETTONI AND DR. DECIO VINCIGUERRA. 


A.—NOTES ON FISH-CULTURAL ESTABLISHMENTS VISITED 
BY DR. BETTONI. 


List of the establishments visited. 


ee = 
Location of establishment. pearacten, ci Sstebiiah Name of director. PALE ee 
Switzerland: 
Zouch Canton of Zurich .\2-.-....- Cantonalteonqaceo see ace Dr ASPOL eee sseeesaas 1882 
Dachsen, Canton of Zurick.-...-..|-----. GO yor mremerelsiase eran ate Maendli and Dr. Asper. 1875 
Neuhausen, Canton of Schaffhausen.|..-. -- GO eae eae sone Moser-Ott << 2ocasesenee 1877 
Germany: 
Hrnineen: “Alsace... -j2<escee cc's « Governmental ......-..--- I Haack soc seecccee 1854 
Selzenhof, Baden... .--| Owner, Mr. Schuster----.- @.Schuster::-------e-- 1872 
Radolfszell, Baden meta ese do oper ies BLS Dietrich 1877 
meewiese: bavaria-o-.-.sssese---e-| Owner, Mir. Zenk-.~ 2222. M. Hartmann. .- ; 1881 
Cosmandorf, Bavaria.....-..---.-.- Owner, Mr. Mittag.....--. Mattar: - = san aseciean ams 1880 
WalthenySaxony2 ee. cu-cseese sae. The Catholic Church at | Teubner 1880 
Bautzen. 
ubbinchen; Prussidiscsss- secs. 5. Owner, Mr. Eckardt....-. iReeMickandtieseeee se esas 1868 
iBerneuchen, Prussidi.s--<0o-+.-0--- Owner, M.v.d. Borne..--. Max von dem Borne... 1877 
Michaelstein, Brunswick -...--..--. Governmental ......-.-.-. Wie Sener ss... soece ees. 1881 
Netherlands: 
Wiel Disaee icc tw once sitar cecmmerecle ten Joint stock company -.--. Bout esieasee eee eeaeret 187i 
FAME COOTM eee seeeene 0. Ee oe ae Owner, Mr. Nordoek- | Nordoek-Hegt -.------- 1880 


Hegt. 


I.—SALMON AND TROUT CULTURE. 


The water in general.—In consulting various treatises on the suject 
T have found that, in founding a fish-cultural establishment, it is nec- 
essary to take into account the origin of the water to be employed, so 
that it may be used for that branch of fish-culture to which it is best 
adapted. In fact the water of springs, brooks, and rivers may all be 
employed in the incubation and raising of salmonoids, provided, of 


* Sugli Stabilimenti di Piscicoltura visitati alVestero dal Novembre, 1884, all? Aprile, 
1885.” From Annali di Agricoltura, Rome, 1885. Translated from the Italian by 
HERMAN JACOBSON. 
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course, that it meets all the necessary requirements of purity, nutritive 
substances, sufficient aeration, and suitable temperature. 

Spring water, which does not contain mineral substances, is to be 
specially recommended for hatching, provided it is not so warm as to 
exceed 10° ©. [50° Fahr.]; as owing to its even temperature it appears 
cool in summer and warm in winter. , 

On the other hand, brook water commends itself, because generally 
it is easy to obtain, and contains a good deal of air, in which latter 
respect it is excelled by river water, which is well adapted to the pur- 
pose, if it does not carry too much mud. In northern countries, how- 
ever, this water is apt to freeze. 

In view of the above it will not seem strange that the first request 
which I made of the directors of the establishments visited by me was 
to inform me in relation to the quality of the water employed by them. 
I have below tabulated their statements regarding the quality and tem- 
perature of the water employed in their hatcheries. 


Establishments in which only spring water is used, which rises in close proximity to the 
hatching chambers. 


; Temperature. 


Establishments. Number of springs and their course. aS 
In winter. | In summer. 


bol Occ tla el O75 oF, 


MSCHSEN) jceciccstias +See ae Two springs, close to the hatching chamber..}| 8 46 | 10 50 
Nenmhausen! 22252. 32.2. See One spring, ata distance of about 500 feet | 9 48 | 10 50 


from the hatching chamber, and led to it by 
underground pipes. 


Lstablishments in which spring water, brook water, or river water, either each by itself or 
nived, is used. 


OCS OR oC: oF. 

EGANIN GENS esac see a lee Several springs which rise in the extreme | 10 50 |*10 50 
southwest of the territory occupied by the 
establishment; a portion of their water 
being led to the hatcheries through pipes, 
2,950 feet long. 

Rhine water from a canal connecting the | Varying. Varying. 
Rhone and the Rhine, led into the inclosure, ; x 
and brought into the hatching houses by 
means of turbines. 


Selzenhotescsocccecconesssce A spring at a short distance. --......-........ 8 46 | 12.5 55 
Water from a brook which rises at the dis- |2. 5-8 37-46 | 12-15 54-59 


tance of half an hour. 
SeEe@wileses-2 =< faceninccceecime Several springs rising within the inclosure | 8 48 | &? 46? 
of the establishment. 
Water from the brook called ‘‘ Fischbach,’ a |..... ...--.|.--..--.-.--- 
tributary of the river Saale. 
A mixture of the two waters................- 11 52 | 11 52 


*Tn the official report, ‘‘ Notice historique sur l'Etablissement de Huningue,”’ Strasburg, 1862, it is 
stated that the temperadure of the springs is even, but during the winter 1884-’85 very noticeable var- 
iations of temperature were observed. The only mention made of such variations in said report is 
that of 1856, during the winter of which year the temperature fefl to zero. 
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Establishments supplied from springs led to the hatching house through long open courses, 
or through ponds and canals. 


OCs FORE oC: oF. 

Walthen' fu. fecseceeemeetes A spring rising at the distance of one kilo- | 0-2 32-36 | High. 

meter [about 1094 yards], led into.a basin, 

and thence to the hatching chamber. 
ubbinchens ve cassssrs- sees Three springs, one of which rises close to the | 9-10 32-50 | 20-25 68-77 
village, and the others at a distance of ono 
kilometer, whose waters, after being united 
are, through a canal of 650 feet, led into a 
pond, whence through another canal of half 
a kilometer they are led into the hatching |. 
chambers. 
Michaelstein....-..--. scecae Distant springs furnish water to some ponds, | 0-0.5 32-33] High. 
from one of which the water is led to the 
hatching chamber. 
Wiel ppesereradeesce teenie sans sn A spring at adistance of three-quarters of an | 0-1 32-34] 20 68 
hour; the water is led through open canals 
to a small pond in view of the establish- 
ment. 
PNMELAGOM ses ose osc sss cm It is doubtful whether the water comes from | 2-3 36-37] 11 
a spring, as its quantity is truly exceptional 
(10,000 cubic meters [about 350,000 cu. feet] 
per day) ; it comes a distance of three kilo- 
meters [nearly 2 miles] in open canals. 


a 
© 


Establishments which use other- water. 


SCla ORCC: oF, 


aGolfszell se wes ceh sce cce ce Drinking water of the country ..-.---..---... 1 34 | 10 50 

ULICN eencnecwascscesecee acs Drinking water of the city, drawn from the | 4 39°| 21.52% 71? 
ake. 

@ogmandorf..-.2...26-.02---0 Mill canals coming from the river Rothe....- 1. 5-8 35-46] 19 66 

IBOPNCNCHEN. 0s ecie-- sc ccce seo Mill canals coming from the river Mietzel...| 0-3 32-37] 25 77 


. 


Temperature of the water favorable to hatching.—It is at present almost 
impossible to say which of the various temperatures under the influence 
of which the hatching process is accomplished is absolutely preferable ; 
but in general it may be stated that, in the cold of winter, a tempera- 
ture which does not rise much above 10° C. [50° F.] is favorable for sal- 
monoids ; nevertheless there are facts to show that salmonoids have 
been successfully hatched both at a much lower and at a much higher 
temperature (at Torbole in water of 11°C. [51.8° F.], and at Garda in 
water of 14°C. [57.2°F.]). But it is certain that the development of 
the embryo succeeds better if the hatching water has an even tempera- 
ture than if it exceeds certain limits of heat or cold; and this condition 
is more generally found in spring water than in other water. It should 
be understood, however, that favorable conditions of temperature may 
also.be found in other than spring water; andif these conditions do not 
exist, we have seen fish-culturists endeavor to obtain them by mixing 
waters of different origin, as is done or can be done at Hiiningen, Selz- 
enhof, and Seewiese; or by having recourse to a stove, which in several 
places I have seen in the hatching rooms, as an indispensable article of 
furniture. The objection might be raised that the mixing of spring 
water with other water, or the substitution of other water, the placing 
of the hatching chambers in the ground, as is done in some northern 
countries, and the stoves, have no other object than to ward off the 
dangers of freezing; but we may be allowed to suspect that practice 
employs all these means in order to obtain or to approximate that even- 
ness of temperature which otherwise could not be obtained. 
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As it is necessary, therefore, to know whether sudden changes of 
temperature during the hatching period can be averted and whether 
they are hurtful, and to find out what are the final consequences of ac- 
celerated and of retarded hatching* on the life of the young fish which 
have been hatched from eggs treated in different ways, it follows that 
fish-culture is, strictly speaking, experimental. The answers of theoret- 
ical fish-culture on these points cannot be entirely evasive and categor- 
ical. Meanwhile, however, by carefully interpreting all that practice 
teaches, and by applying physiological analogies, we find that the 
changes from arelatively high to a relatively low temperature are to be 
feared, while there is not so much danger in changes from alow to a 
high temperature, because if there is a certain given degree of warmth 
care can be taken to maintain it. 

Fish-culturists distrust hatching at a relatively high temperature, not 
because they think that it,may unfavorably affect the development of 
the embryo, but because, as Max von dem Borne states, the young fish 
which have been hatched before their proper time are in need of food 
earlier than they would have been otherwise, and nature, still wrapped 
in its winter sleep, may not yet be able to furnish the food. 

Hermann Haack also verbally stated the same, relative to hatching 
accelerated by comparatively too hot water, as, in his opinion, the young 
fish hatched too soon and placed in a lake immediately after the ab- 
sorption of the umbilical sac, would miss the food furnished by the eggs 
of insects which can not be obtained until mild weather setsin. In view 
of this circumstance, he is inclined-to prefer slow hatching in river 
water, which is generally colder in spring than spring water, or in brook 
water coming from springs, which, however, during a long course has — 
had time to lose some of its original warmth. It appears to me, how- 
ever, that Mr. Haack’s suggestion does not yet furnish a complete 
remedy. He proposes to plant the young fish later, which may become 
possible by feeding them for some time artificially in the same water in 
which they have been hatched. 

But is it really true that young fish placed in a lake too early must 
necessarily die? Fish, like most other animals having blood of a 
variable temperature, can, as is well known, remain without food,for a 
long time; but we desire to know, as regards salmonoids, and for pur- 
poses of fish-culture, which are the extreme limits of the period of fast- 
ing which the young fish can reach, and whether this will not more or 
less exercise an influence on their bodily development, on their health, 
and on the condition of their offspring. And this is a question which 
can only be solved by experimenting. 

Filtration of the water.—It is well known that water conducted in 
open canals through a country covered with vegetation carries with it 
leaves and other vegetable matter, which has either fallen into it or 


* According to Ainsworth’s observations the duration of hatching varies with the 
salmon from 1 to }, at a temperature varying from 2.5° to 12.5° C. [36.5° to 54.59 F. J. 
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which has been brought there by winds and showers; it is therefore a 
common practice to keep these objects out of the water by means of 
gratings and chains, or similar contrivances, even in cases where the 
water is not to be used for such delicate objects as the hatching of fish. 
But water invariably contains other particles, principally belonging to 
the mineral kingdom, which remain floating, as their weight is very 
light, and which are sometimes so diminutive that they can not be dis- 
cerned with the naked eye, the water being to all appearances per- 
fectly clear; and it is these particles which, if allowed to remain in the 
water for any length of time, cover any objects submerged in it with a 
sediment. 

The best authors on the subject of fish-culture state that this sedi- 
ment is injurious to the eggs of fish. Max von dem Borne does not 
hesitate to say that, next to mold, this sediment is the most dan- 
gerous enemy of fish; and Benecke, not satisfied to call attention to the 
dangers of this sediment, accurately describes the means by which it 
can be removed, and states that even the clearest water will always 
contain some of it.* Hence filters are used, which I do not deem it 
necessary to describe here, as they are well known, and have been de- 
scribed in many treatises on the subject, the object of which filters 
being to remove by mechanical means many of the small impurities, 
sediment, and diminutive animals. Prof. P. Pavesi also attributes the 
mortality which several times made sad ravages in the hatching-houses 
of the fish-cultural establishment of Torbole to the lack of filtration.+ 

The theoretical knowledge which I possessed, and the practical know1- 
edge derived from experiments made at Torbole and Garda, caused me 
to start on my trip to foreign countries with the firm expectation that 
I would find filters universally adopted. But my surprise was great to 
find their use not near so general as I had supposed, and that they 
were entirely wanting even in establishments where the quantity of 
sediment had for a long time formed the canse of serious complaints, 
as, for instance, at Hiiningen. in consulting the historical notice of 
this establishment I found that the turbid character of the water of the 
Rhine was deplored, and the wish expressed (in 1862) that filtering ap- 
paratus might be introduced, which was entirely wanting; and that 
then, as now, the water from some neighboring ponds was used for the 
hatcheries, because the Rhine water contained so much sediment. 

In only five of the fourteen fish-cultural establishments which I vis- 
ited did I see filtration properly practiced, namely, at Seewiese, Ber- 
neuchen, Wilthen, Michaelstein, and Velp, and a rudimentary filtra- 
tion at Dachsen and Selzenhof. At Zurich the water of the lake is led 
into reservoirs for public use, and is sufficiently filtered for that pur- 


*B. Benecke: Fische, Fischerer und Fischzucht in Ost- und West-Preussen, Konigs- 
berg, 1881, p. 459, 
} P. Pavesi: Lsposizione Internazionale di pesca a Berlino, Rome, 1882, p. 105. 
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pose; but the process of filtering should be repeated near the fish-cult- 
ural establishment. 

Mr. Haack justifies the absence of filtering apparatus by saying that 
practice has shown the sediment to be harmless, and I can state from 
personal observation that fish eggs have been successfully hatched at 
Hiiningen even in hatching-boxes and in California apparatus, supplied 
with water directly from ditches without any grating at the entrance. 

At Max von dem Borne’s establishment I saw in operation the filter 
with several chambers, terminating with the so-called American filter 
(of flannel), but in answer to my inquiries he stated that for filtration 
there might be substituted the washing of the eggs by letting water fall 
on them from a certain height from the pierced spout of a simple water- 
ing-can. This proves at any rate that this eminent fish-culturist has 
not abandoned the idea above referred to, that the sediment is hurtful, 
as long as he tries to remove it in some way or other. 

Those who maintain that filtration is useless can not say that they 
follow the example of nature, because if it is true that the trout cover 
the eggs which they lay in brooks, they do it with small stones and not 
with mud; and the sediment cannot adhere to the eggs, because they 
are continually kept floating by little currents passing through the 
crevices between these stones. 

Iam not able to explain the difference of opinion in this respect among 
such competent persons; but I have no doubt that in every case the 
opinion is based on experience drawn from the peculiar practice pre- 
vailing in the different localities. It is generally agreed that if the 
quantity of the sediment exceeds certain limits it becomes hurtful to 
the eggs, preventing free respiration. But as regards allowing a small 
quantity of sediment, people should be guided by its quality, which in 
one place may be such as to render its removal necessary, while in 
others it may be left without running any risk. 

Of whatever description the filtering apparatus may be, the filtering 
should be done through thick or relatively indestructible matter, sand, 
or fine gravel, alternating with layers of charcoal, sponges, &c. Even 
then it may not be entirely efficacious in directly preventing the devel- 
opment of the minute spores, which are among the most dangerous en- 
emies of pisciculture. But if sediments of a mineral nature are com- 
bined with organic matter, which may sometimes happen (although the 
combination may greatly vary in its character), I think a mechanical 
process of filtration may indirectly be successful by keeping the para- 
sites away, or at least diminish their spreading, since only organic mat- 
ter contains the conditions favorable to their growth. There is no 
doubt, however, that the antiseptic property of coal, which is largely 
employed as a means of filtration, is lost after a short time, so that after 
a certain time the filters will only act in a mechanical way. For this 
reason I would like to know whether any experiments have been made 
in pisciculture with filtration by “carferal” (carferal, or iron sponge, 
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is a compound of aluminium, iron, and carbon, the preparation of which 
is kept a secret: it is used largely in the British navy), which, even 
after having served for a long time, will not leave in the water which 
passes through it any traces of ammonia or any spores, which does not 
happen when charcoal is employed. In my opinion the use of carferal 
for filtering the water to be employed in hatching fish eggs would at 
least keep away the mold; and perhaps it would be possible to use 
water containing a large quantity of organic substance of another na- 
ture. 

To reach a conclusion in this matter I should say that under certain 
circumstances filtration may be unnecessary, especially if the sediment 
is so light that it remains floating in the water; but it will be neces- 
sary, if the sediment forms deposits on any bodies submerged in the 
water, or if, owing to its peculiar nature, it possesses injurious qualities. 
But filtration may be recommended under all circumstances, if for no 
other reason, because one would rather see the eggs clean, and also be- 
cause inspection would become easier. 

Aeration of the water—A defect which is sometimes found in spring 
water, especially if it flows into the hatching-box after having for some 
time passed through closed canals, is the scarcity of air, which is not 
the case in brook or river water which has for a long distance passed 
through the open air, and which through its constant contact with it 
has retained a large supply of this vivifying agent. 

Some fish-culturists, as, for instance, Mr. Schuster, consider the aera- 
tion of the water of such importance as to favor it and to increase it 
artificially, when there does not seem to be a sufficient quantity of air 
in the water. I cannot but think that artificial aeration of the water 
is absolutely necessary in cases where the air is lacking, and is a laud- 
able precaution when such lack of air is suspected, though there may 
be no means of proving it, and superfluous when water is used which 
contains a superabundance of air; but under no circumstances will 
aeration prove hurtful. Moreover, the different kinds of apparatus 
used for artificially aerating water are so simple and so little expensive 
that economical reasons should never prevent people from using them. 

I am sorry that I have lost the design of the air-injector of Mr, 
Schuster which I saw in position at the mouth of the outflow of the 
water into the hatching troughs, but I will give a description of the 
principle on which it is based. It simply consists of two concentric 
metal vessels, into the lower one of which the water flows from the 
other through holes in the bottom. The water in forcing itself through 
these holes produces air, which enters at the upper part of the central 
tube and mingles with the water. 

At Neuhausen the water destined for hatching is aerated by means of 
pipes which carry it underneath the hatching-house. These pipes are 
placed near the surface of the water in distributing canals, and are of 

S. Mis. 90———35 . 
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such a diameter that the water rising above the outer edge does not 
completely fill them. 

The water descends like a long veil along the inside of the pipe, pro- 
ducing a strong current of air, which rushes down with the water. I 
do not think that these pipes are constructed for the express purpose 
of acting as air-injectors; but, howsoever this may be, it is none the less 
true that they serve this purpose in a very efficacious manner. 


The manner in which the water enters the individual hatching-boxes 
may also be a means of introducing air into the water, I refer particu- 
larly to the practice which I observed in the establishment of Neuhausen 
and also in that of Dachsen. In the Neuhausen establishment the 
water, which from the general distributing reservoir is made to gush 
through a pipe at same height above two troughs, first enters a square 
box, whence it descends along the short sides like a waterfall, as shown 
in Fig. 1. 

At Dachsen the water flows through stop-cocks into common terra- 
cotta flower-pots, the bottom hole of which is purposely somewhat en- 
larged. The pot rests on a piece of metal sheet, on which are placed a 
number of small pebbles. As the distance between the mouth of the 
stop-cock and the pebbles in the flower-pot is sufficient to allow the 
stream of water to spread out somewhat, and to break itself on the peb- 


bles with a certain force, the water comes in constant contact with the 
air, as shown in Fig. 2. 
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’ IT must also state that the water may reeeive some air in the open 
canals through which it is led into the hatching-houses at Hiiningen, 
Selzenhof, Neuhausen, Dachsen, Zurich, Berneuchen, Michaelstein, Velp, 
and Apeldoorn. This small quantity of air is, however, entirely lacking 
at Cosmandort, Wilthen, and Seewiese, where the distributiug canals are 
entirely closed. This remark should not be misunderstood, since the 
object in view may be fully attained, as the water contains a sufficient 
quantity of air, either owing to the fact that it is either river or spring 
water, or by flowing open for a considerable distance after it has left 
the spring. 


4 


i 


Hatching apparatus.—The character of the hatching apparatus which 
I saw in operation to some extent partakes of the nature of the period 
in which the establishments to which they belong were founded; but 
they also reflect the special views and the degree of technical education 
of their directors. 

It is certain that among the very large number of models of hatching 
apparatus which I have seen there is not one which could be said to 
answer the purpose better than the others ; but if we take into consid- 
eration the requisites which they must possess, it will easily be under- 
stood that these requisites may be obtained in many different ways, and 
by different means. For the sake of clearness I will enumerate the 
principal requisites which the hatching apparatus must possess, as fol- 
lows: 

1. They must furnish a suitable, continuous, regular, and uniform 
supply of aerated water. 
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2. They should economize space as much as-is compatible with the 
proper performance of the hatching operation and with the least possi- 
ble hinderance to the renewal of the water. 

3. They should be constructed of impervious, durable, and clean ma- 
terials.. 

4, They should be placed in such a manner as to facilitate the opera- 
tions which should be carried on during the hatching process, especially 
the separation of the spoiled eggs from the healthy ones. 

According to their typical character I may classify the hatching ap- 
paratus which I have seen in operation as follows: 

1. Coste’s system: (1) Stairs of troughs; (2) hatching tables; (3) sub- 
terranean canals. 

2. Simple troughs: (1) Troughs of carbonized wood; (2) troughs of 
cement or zinc. 

3. Hatching tables: (1) Williamson tables; (2) Zenk tables. 

4, Holton’s system: Holton hatching apparatus. 

5. California troughs: (1) Eckardt troughs; (2) California boxes; 
(3) funnel-shaped troughs; (4) automatic selectors. 

6. Ice boxes: The Haack box. 

The defects of the Coste troughs are well known, and have been 
clearly shown as fish-culture has further advanced. It is, therefore, 
not astonishing that they have been everywhere abandoned, even at 
Hiiningen, where the present director of the establishment does not use 
them at all. I saw a Coste stairway in white enameled clay at Neu- 
hausen, but it was not in use. Hatching tables (Coste’s system) I saw, 
however, at Hiiningen, where they are still used, and form part of the 
material which the imperial German Government acquired with the 
establishment. These tables are about a meter long, with a somewhat 
deep edge, and are placed on an incline; the first receives the water 
direct from a spout in the short side of the table. A perforated parti- 
tion of zine plate, rmnning parallel with the lower edge, lets the water 
pass, which then flows from this edge through small leaden pipes upon 
the table placed below. Some of these pipes are kept closed with a 
stopper, while others are left entirely open, so as to maintain the desired 
level. The large compartment (lined on the inside with zinc) is placed 
between the edge and the partition running parallel with the lower 
edge, and is destined for the eggs, which are placed on a soft bed sup- 
ported by the well-known network of glass stems, for which, in some 
cases, a more economical construction of metal wire is substituted. 

Similar to the Coste tables are the large troughs in cement, placed on 
an incline, which fill the large hatching-hall of the Velp establishment. 
They are placed in a row of five double compartments having a com- 
mon edge, and leading to a compartment which is double the size of the 
others, and which is the last of the row. Some troughs intended for 
hatching are 86 centimeters [about 34 inches] broad and 2 meters [about 
79 inches] long. Here likewise the eggs are placed on Coste frames, _ 
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many of which are set in terra-cotta, and have, in place of the glass 
beams, beams of chalk. In these tables the water flows over the eggs 
more easily, and does not flow among them; the aeration, however, is 
not and can not be so defective as in the Coste stairway, since the water 
flowing through pipes from the front edge on to the table below rushes 
down upon it, and rises again a little, and in every compartment spreads 
advantageously over a large surface. Butit is certain that the renewal 
of the water must form the proper test, whether apparatus can, in the 
establishment which possesses it, be used to advantage or not. The 
Coste tables at Hiiningen show, by their state of preservation and by 
their dimensions, that they are not so expensive as those found at Velp. 

‘The spring water at Hiiningen is in part made to flow through canals 
of cemented brick-work which are laid in the ground under the hatch- 
ing hall. They may be compared to veritable brooks, while by their 
bottom, arranged in long steps ending in perforated cross partitions, 
they resemble the Coste tables. 

This system of subterranean canals has one great inconvenience, as it 
compels the person who places the frames for the eggs in position, or 
who has anything to do about them, to work kneeling on the pavement. 
This inconvenience is not found in the hatching tables at Hiiningen and 
at Velp,as they are placed at a convenient height. The simplest appa- 
ratus, however, is the large wooden troughs which I saw at Neuhausen 
and Dachsen. The first of these were constructed according to two 
identical models, byt differing in size. Two and two are placed length- 
wise by the side of each other; their edges are about 20 centimeters 
[8 inches] high; their shape is that of a parallelopiped; they have a par- 
tition 25 centimeters from the short edge, opposite to which the water 
enters if their length is 2.68 meters and their breadth 43 centimeters [106 
by 17 inches]; and at a distance of 8 centimeters, if their total length is 
68 centimeters and their breadth only 22 centimeters [27 by 9 inches.] 
The eggs are spread on frames of iron and wire, the water, which is kept 
at a height of 8 centimeters, flows into the. space between the partition 
and the outer edge through closed pipes, at the end of which there is a 
metal grating. 

The Dachsen troughs resemble those which I have just described, but 
here the eggs are placed on a layer of very fine gravel 2 centimeters 
[2 inch] high, above which there are 3 centimeters of water. This sys: 
tem of hatching in wooden troughs, the eggs being placed on very fine 
gravel, is practiced a good dealin America; and I have also seen it em- 
ployed at Zurich, but the same result is said to be 6btained by placing 
the eggs on the carbonized bottom of the trough, or on frames of metal 
wire, of switches, or glass reeds. I would, however, observe in this con- 
nection that, the general conditions of hatching being the same, which 
it seems to me is hard to prove, the frames represent an expensive but 
durable material, and the gravel a comparatively small expense, all the 
work required being to get it all of a suitable size, and to wash it in a 
dilution of mineral acids before using it. If, therefore, it was not more 
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to the purpose to keep the eggs on frames, it would be the most eco- 
nomical way to place them directly on the bottom of the boxes. 

At Radolfszell, likewise, there are some wooden troughs constructed 
in this simple and primitive plan. I saw at Mr. Schuster’s establish- 
ment, at Selzenhof, similar troughs, but constructed in cement, and 
therefore of more solid material, more durable, and neater in their ap- 
pearance. Their length varies from 4.8 to 3 meters [16 to 10 feet]. As 
they have a partition of wire in the usual place, with the well-known 
canal which carries the water to the pavement, they do not need any 
special description. Iwill only state that those which are placed in the 
room to the right of the entrance have anexcavation immediately under- 
neath the place where the water rushes out for the purpose of regulating 
its movement and preventing it from springing up with too great force. 

A portion of the very large hatching-room at Apeldoorn contains 
troughs in cement, placed in pairs. Hach trough is supplied with water 
from a separate spout, and therefore there is not the least trouble to 
keep the water aerated. Some of the troughs are of wood, but it is in- 
tended to substitute for them, at no distant time, troughs made of the 
material referred to above. 

The hateching-tables according to the Williamson system are well 
known and have often been described. They have the advantage of 
causing the current of water to pass below the frames containing the 
eggs, these frames being, in order to economize space, placed in this 
hatching apparatus one above the other. I have seen these tables at 
Radolfszell and Michaelstein. In the last-mentioned establishment they 
are placed over cemented tanks, which serve for fish, and are used only 
in case of necessity. 

The Zenk tables, which are an invention of the owner of the Seewiese 
establishment, Mr. Frederick Zenk, although not im every respect like 
the Williamson hatching apparatus, still resemble it somewhat. They 
are troughs 2 meters long and 60™ broad [64 by 2 feet], made of pine wood, 
tarred on the outside and carbonized on the inside,* and their edges are 
20e" [nearly 8 inches| high. The water flows from two stop-cocks at the 
head of the trough against a partition of wood, which touches the bottom 
of the trough, but which is 4 centimeters lower than the edge; thence it 
passes into another compartment, whose partition rises to the same 
height as the edge, but does not touch the bottom. The water, there- 
fore, flows over the first partition, as in the Williamson system, and 
passes underneath the second. A zine pipe, starting from the distrib- 
uting-pipe, is laid diagonally on the bottem nearly the entire length of 
the trough. This pipe passes over the first and below the second par- 
tition, and has all along its sides holes, from which small currents of 

rater flow, which is said to exercise a very beneficial influence on the 
hatching process. At the distance of 9 centimeters from the end wall 


* Carbonization is obtained by a piece of red-hot iron, or by applying smoking sul- 
phuric acid. 
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of the trough there is a partition which has nine holes, in three perpen- 
dicular rows, which can be closed by means of small cork stoppers, with 
the view to regulate the depth of water in the trough. If all the nine 
holes are open the water in the hatching apparatus keeps at a height of 
5 ceritimeters; if the lower holes are closed the water rises to the height 
of 10 centimeters; if those in the middle are closed the water rises to 
a level of 15 centimeters; while if-the upper holes are closed the water 
may rise to 20. (See Figs. 5 and 4.) 

Into the troughs placed underneath the first the water flows in the 
following manner: The water, which reaches these troughs from those 
above, has already served, but fresh water is led into them through the 
diagonal pipe at the bottom, which receives it direct from the distrib- 
uting-pipe. 

The eggs are placed on rectangular frames measuring 56 x 25 [22 by 
10 inches.| They are made of galvanized-iron wire and have perforated 
edges. If these frames, as is sometimes done, are not placed parallel 
with the edges of the trough, this is done to avoid too uniform a cur- 
rent. On every one of these frames there can be placed 10,000 trout 
eggs, and as six frames can be placed on the bottom of the trough and 
over each one of these three, these troughs have each a total capacity 
of 60,000 eggs. 

The hydraulic movement of this trough is in most respects like that 
of the Williamson trough, only with this difference in favor of the lat- 
tes, that the movement is repeated at each row of frames, partitions be- 
ing interposed, which are wanting in the Zenk trough and which, in my 
opinion, do not present the same advantage as the pipe in the bottom 
of the Seewiese trough. Both models, however, have the inconvenience 
that it is difficult to pick out the good from the spoiled eggs, for which 
purpose it is always necessary to change the place of the frames so that 
the one which is to be operated on is always at the top. 

I saw the Holton apparatus at Radolfszell ang Cosmandorf, but they 
were not in operation. 

As a matter of course, Mr. Eckardt, at Liibbinchen, employs the 
troughs of his own invention, which, according to the movement of 
the water, must be classed among the California apparatus. It is not 
necessary to describe them here, as Professor Pavesi has already given 
a full description of them in his report above referred to. 

The California trough is used very much, but not so extensively as 
might be supposed from the favor which it has found with many fish- 
culturists. Still, have found establishments in which it is the only 
hatching apparatus in use; and many in which it is used in addition to 
other hatching apparatus, for the reason that owing to lack of space 
the number of these apparatus could not easily be increased. 

The location of Hiiningen is not favorable to the use of this appara- 
tus on a large seale, but owing to the favor which it has found with the 
distinguished director of the Hiiningen establishment (who himself had 
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introduced some modifications in it), it forms part of the apparatus which 
has been acquired during his directorship. At Hiiningen I have also 
seen California troughs in use in the open air. 


‘ 


Fig.3. 


SECTION OF TROUGH. 


ZENK TROUGH. 
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As reserve or supernumerary apparatus [ have seen these troughs 
employed at Selzenhof, Zurich, and Seewiese. 


In the last-mentioned establishment I have seen it with such singu- 
lar modifications that I deem it proper to give an idea of the same. . 

One of these models represents a small box with a rectangular base 
(see Figs. 5 and 6) which serves to receive the water directly from the dis- 
tributing cock. Along aline in the middle of the longer side of this 
box there is joined to it a receptacle of oval shape, in which the box 
with the eggs is placed. A smail pipe placed below the upper edge of 
the box pours the water into asecond pipe whichis lower, broader, and 
longer, which takes the water which cannot all come out through the 
smaller pipe and which also’ flows between the two partitions, the in- , 
side and lower of which supports the frame: for the eggs, while the 
upper limits the external surface of the apparatus. The capacity of 
this box is 6,000 trout eggs, the exact quantity which a California trough 
of the normal type and dimensions can hold. 

I do not consider it necessary to describe another modified type of 
the California box, capable of holding 7,000 trout eggs, lower than the 
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regular California box, but with cross-sections and rectangular sides, 
which I saw at Seewiese, and which, like the first mentioned, is made 
by Ignaz Walther, of Marktreit. At Cosmandorf, however, the Cali- 
fornia trough only is used (Max von dem Borne type) without a third 
box, and with the addition of the ‘‘catch-box,” as also with von dem 
Borne at Berneuchen, and to a great extent at Michaelstein. 

In the last-mentioned place some of the California troughs are of the 
Schuster model—that is to say, with a fixed perforated partition ; but 
some have a movable partition. The boxes are arranged on an incline 
in such a manner that each ineline has seven steps, so that the water 
flowing from one spout passes from one bex to the other, from the first 
to the seventh in the row. 

At first sight this arrangement shows the same defects which have 
been noted in the Coste stairway; but the better distribution of the 
water, the large pipe which serves for its outflow (which causes it to 
fall below in the shape of a thin veil), and the quicker renewal of 
the same, makes up in the California troughs for the scarcity of air, 
which in the Coste troughs is remedied by the presence of small faucets, 
which distribute the water in the shape of small springs. 

The best way of utilizing the California boxes, economizing space as 
much as is compatible with the proper dispatch of the hatching pro- 
cess, I have seen-employed at Berneuchen. Here each spring supplies 
only two troughs in succession, a box being placed between each couple. 
Three models of California troughs are employed here, namely, Max 
von dem Borne, normal type; funnel-shaped troughs (Bell); and auto- 
matic selectors. 

The troughs are placed in cemented tanks, which successively are 
used for various operations connected with fish-culture ; for keeping the 
spawners and milters which are to furnish eggs for artificial fecunda- 
tion, for hatching, and finally for the young fish. These tanks are 2 
meters long, 50 centimeters broad, and 30 centimeters deep [about 79 by 
20 by 12 inches]. ; 

By keeping the California boxes in tanks the water is prevented from 
flowing on the pavement, and another useful object is reached by an 
arrangement for regulating the depth of water in these tanks by means 
of a pipe with an elbow, attached on the inside to the mouth of the dis- 
charge pipe and terminating in a box of tin or perforated zine. This 
pipe may be more or less inclined by the operator, and allows him to 
obtain the needed depth of water, as by increasing or decreasing the 
contact of the water and the box he can raise or lower the level of the 
“water in the tank. 

The addition of a wooden box into w nich the discharge pipe passes 
from the tanks will not in any noticeable way influence the result of 
fish-cultural operations; but it will serve as an illustration of the ex- 
emplary order and cleanliness which reign in Max von dem Borne’s es- 
tablishment. I can notimagine anything more convenient and cleanly, 
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as well as healthy, than his establishment, where you can approach the 
tanks containing the apparatus through which the water runs on any 
side without wetting your feet. 

I may pass in silence the Lavallette troughs (which I saw at Seewiese), 
and the Zug apparatus (which I saw at Zurich); the first, because made 
of porcelain, has a surface perforated by only a few and large holes; 
and for the second automatic selectors have been substituted to ad- 
vantage. 

To some extent ice boxes may be considered as belonging to the 
hatehing apparatus. They consist of prismatic or cubic boxes with 
thick walls of wood, sometimes lined on the outside with zine. In 
these boxes, which may have a double lid, are placed, at a suitable dis- 
tance, one above the other, several frames with a perforated wooden or 
wire bottom. On these the eggs are placed on moist eloths. On the 
top frame ice is placed which lets its cold drippings pass through the 
perforated bottom. In this manner eggs have been shipped a long dis- 
tance, and the embryonal development has been delayed. 

In reviewing the character of the hatching apparatus which I saw in 
operation, I would say : 

1. That on account of their convenience (suitable heiehie of the appa- 
ratus) troughs of any kind of material, and hatching tables of the height 
of an ordinary table, are equally to be recommended. 

2. Troughs of cement and metal are preferable on ‘account of the 
durability of the material, and because they can easily be kept clean. 

3. On account of the proper hydraulic movement all those apparatus 
are to be preferred in which the water runs among the eggs placed at 
its bottom. 

4, An arrangement by which the eggs are more scattered is not to 
be recommended, unless the abundant and rapid renewal of the ~-ster 

ae the third condition. 

. Owing to the greater facility with which the spoiled eggs can be 
toe out from among the sound ones, those methods are to be pre- 
ferred, by which the eggs are placed in a single layer. 

6. I consider it better to place the eggs on frames of netting in pref- 
erence to placing them on fine gravel, or directly at the bottom of the 
trough ; the best kind of frame is that which allows the water to pass 
through easily (wire netting), and which has perforated edges. 

7. All the hatching apparatus which I’have seen answers the pur- 
pose more or jess, but the ordinary California trough excels them all, 
because it meets all the desired requirements. 

8. Automatic selectors are particularly suited for the hatching of eges 
of Coregoni ; while the ordinary California trough is specially adapted 
to the hatching of the eggs of salmonoids. 

At Hiiningen I saw in operation the Haack apparatus. It was there 
employed for Coregonus eggs from the Lake of Constance, which were 
hatched at the expense of the Italian Government. The eggs remained 
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in the box containing fine ice until it was time to separate the fecundated 
eggs from those which had not been fecundated, and which were opaque, 
and from those which through contact with moss and alga had as- 
sumed a bright blue color, so as to make them resemble colored crys- 
tals.* The eggs were gradually hatched on Coste tables.t 

Hatching-houses.—It is my opinion that he who travels for the purpose 
of obtaining a practical knowledge of the various aids employed in an 
industry like fish-culture should pay more attention to a critical exam- 
ination of the apparatus seen in operation in the various establishments 
than to the extent to which this apparatus is employed, because this 
will necessarily vary according to the funds at the disposal of the estab- 
lishment and the importance of the operations to be performed. I shall 
therefore not speak of the size of the various hatching-houses, but pass 
in quick review the characteristic features which they must possess. 

The object of these houses is to protect both the hatching apparatus 
and the persons who work them against the inclemencies of the weather. 
If in case of necessity any kind of house or shed with windows suitably 
placed may be converted into a hatching-house, it is none the less true 
that buildings erected for the purpose, in a suitable position and fur- 
nished with all the necessary requisites, will answer the purpose better. 
Any one constructing such buildings should have due regard to the se- 
verity of the weather, and provide them with sufficiently thick walls. 
Thus at Cosmandorf the hatching-house has double walls of wood with 
compressed straw between them. 

At Cosmandorf, Dachsen, and Apeldoorn the hatching-chambers are 
also of wood. The large hatching-room at Berneuchen has three 
walls of wood, the fourth being of brick, formed by the same canal 
which carries the water into the establishment. The roof is formed of 
wooden slats, covered both on the inside and outside with tarred paste- 
board. The placing of the hatching-chamber in the ground made nec- . 
essary by the hydraulic movement also serves the economical purpose 
of affording protection to the water and the apparatus against the ex- 
cessive cold of the winter. 

I have already referred to the hatching-canals at Hiiningen, which 
run in the pavement, as being made necessary by the circumstance that 
the water has to be brought from a spring which rises at too low.a level; 
but they may also serve to keep the water from freezing. Whenever 


*It seems to me that the vegetation which endangers packed eggs is perhaps 
favored by the finish of the cloth in which they are wrapped and on which they rest. 
I would therefore recommend the use of cloth without any finish, or from which it 
has been removed by a solution of lye. 

tL saw at Seewiese an ice box for transporting Thymallus eggs to the establishment 
from the place where the eggs had been fecundated. This apparatus had the dimen- 
sions of an ordinary Dillen vessel used by herbalists, and is made of tin by Joseph 
Schwarz-Spengler, in St. Pélten, and like this can be carried slung over the shoulder. 
It contains six frames for eggs, and a seventh (the top one) for ice. - It has two pan- 
els, one for lowering what constitutes the long side of the parallelopiped box, the 
other to raise the upper side. 
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the climate makes it necessary (as at Berneuchen, Liibbinchen, See- 
wiese, &c.), stoves are employed.* 

The hatching-chambers at Hiiningen, Selzennor Radolfszell, Wilthen, 
Liibbinchen, Michaelstein, Velp, Zurich, and Neuhausen are a masonry. 

The rooms where the hatching Be is kept should be sufficiently 
lighted by windows placed in suitable position, so as to facilitate the 
inspection of the eggs and the separation of the spoiled eggs from the 
good, &c. It is also asserted that a violet or blue light is most favor- 
able ‘6 the embryonal development of the eggs and fish. I accordingly 
expected to see colored glass employed in some establishments, but my 
expectations were disappointed. 

I confess that, with Professor Verson, among others, I am somewhat 
Skeptical as regards the influence of monochromatic (violet) light to 
the exclusion of the white (composed of various rays of the luminous 
spectrum) on animal organisms, since, as Verson thinks, the same num- 
ber of rays of a given color on which it is intended to experiment, to 
the exclusion of others, pass through a colorless glass. 

But, to return to the subject to which I referred, it is easy to guess 
the reason for the absence of colored glass from the hatching-houses, 
because according to the advanced opinion of our time the eggs will 
develop better in complete darkness.t Moreover, it is of little impor- 
tance in industrial establishments whether some think favorably of violet 
and blue rays, while others have their doubts on the subject, as experi- 
ments in this matter would seem more appropriate in a zoological lab- 
oratory. Complete darkness has also its dangers, as it favors the de- 
velopment of mold, while light favors the generation of green alge. 

Even a simple pavement of beaten clay (at Dachsen) may suffice for 
a hatching room, and it is certainly preferable to some other pavement 
made of or covered with cement (Selzenhof, Hiiningen, Berneuchen, 
&e.); and in this connection I cannot speak too highly of the Berneuchen 
establishment for the ingenious way of preventing alight and continu- 
ous movement which, if not hurtful to fish-culture, may injure the build- 
ing and interfere with the work of the operator. 

As regards the filtration of the water it may be stated that the filter 
may either be placed in a room immediately adjoining the hatching 
room or in that room. The selection of a place for the filter will depend 
_on topographical circumstances and on the desire to avoid any unnec- 
essary enlargement of the building. It is certain, however, that if the 
filter is placed in the hatching room itself or in one immediately adjoin. 
ing it, this will be found more convenient, as it affords a better chance 
to Ter this useful apparatus without ee regard to the state of 
the weather. 


* Although there are large stoves at Hiiningen, they were not used this year, not 
even during a period of intense cold, when the temperature of the spring water be- 
came considerably lower. 

t For this reason, as well as to protect the young fish against their enemies, the 
hatching apparatus i is kept covered. 
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It is also useful to have in the hatching-rooms a place for tanks where, 
during the proper season, and separated by sexes, the spawning fish 
destined for artificial feeundation may be kept. This is done on a large 
scale at Hiiningen, where there are great tanks in the ground con- 
structed of concrete. It has already been said that at Berneuchen 
every provision in this respect has been carefully made by Max von 
dem Borne. It is not necessary to speak of the size of these tanks, as 
they will have to be in proportion to the number of spawning fish kept 
on hand in each establishment. 

Artificial fecundation of salmonoids.—After it has been ascertained 
that the spawning fish have reached sexual maturity artificial fecunda- 
tion may commence. This may be done either by one person alone or 
with the aid of an assistant.* 

Tn the first case the female fish is taken from the water and held with 
the right hand over the basin destined to receive the eggs. If the fish 
is large it is held inclined at asharp angle. The belly of the fish is 
then pressed with the thumb of the left hand, the movement being in a 
downward direction. . 

If another person assists in the operation he must hold the fish by 
the tail by means of a cloth. The two operators hold the fish almost 
vertically over the basin, the first one holding it by the head with the 
hand and in the manner indicated, and the second by the tail. The 
first has to go through the manipulation described above to cause the 
eggs to come forth. The male fish is subjected to exactly the same 
operation. 

The amount of pressure should correspond with the greater or less 
degree of maturity of the female, without, however, passing certain 
limits, as excessive pressure would injure the fish without reaching the 
object in view. In some cases the eggs have reached such a state of 
maturity that they will come out of themselves when the fish is exam- 
ined to ascertain whether the genital gland has swelled enough to be 
operated on. 

In natural spawning the salmonoids will deposit their eggs at differ- 
ent, more or less short, intervals ; while where the process is artificial 
they all come out at one and the same time with acertain violent move- 
ment, which, however, does not interfere with their successful embryo- 
nation. The milt of one male fish is used for the eggs of two or three 
female fish. 

In primitive fish-culture the eggs were kept under the water to be 
fecundated, as people believed that in doing so they followed the teach- 
ings of nature. But it frequently happened that many eggs were not 


*The male fish may be recognized by having a more slender body, and its sexual 
maturity by the brown color of the skin of the belly. When the male fish is large 
its jaws are more hooked than those of the female. The female is recognized by 
having a stouter body; it has reached maturity when the belly is swelled out and 
elastic, and particularly puffed up above the anal fin, and when the reddish genital 
gland begins to swell. 
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fecundated, and were thus lost. In nature the male fish closely follows 
the female, and it may be said that the laying of the eggs and their fecun- 
dation are simultaneous. But in spite of the action of the water which 
kills the enemies of the eggs, and the aikaline sliminess of the eggs 
which favors their movements, it is a fact*that many eggs do not 
undergo the process of fecundation which necessarily takes place under 
the water. At the present time, therefore, nature is no longer imitated 
in a servile manner, and it is the general practice to employ dry fecunda- 
tion, which assures better and more general success. When as many 
eggs have been obtained as are deemed sufficient, and artificial fecun- 
dation has been reached by mixing at proper and regular intervals the 
milt with the spawn, the eggs are washed and then placed in the 
troughs. 

The possibility of fecundating eggs on the shore of the waters from 
which the fish have been taken is proved by the circumstance that the 
eggs immediately after fecundation are so elastic as to allow of their 
being packed and shipped to the places where they are to be hatched. 
As soon as incubation has commenced this is no longer possible, even 
if managed in the most delicate manner, as the eggs when exposed to 
. any pressure will inevitably be lost. But transportation again becomes 
possible when the eggs are near being hatched; that is to say, when the 
eyes of the embryo can easily be distinguished through the shell. From 
a practical point of view it is, therefore, important to know whether 
fresh eggs contained in a dead female fish can be fecundated. 

If it is desired to know how many eggs have been obtained, the ob- 
ject can be reached by measuring them in small cylinders of a known 
capacity, having perforated sides and bottom, and, the kind of fish from 
which the eggs have come of course being known, to count the eges in 
one cylinder* and muitiply by the number of cylinders. 

Packing and shipping embryonated eggs.—I have witnessed the packing 
of embryonated eggs, to be sent a considerable distance, at Hiiningen 
and at Selzenhof. The eggs were placed on a bed of moistened wadding, 
gathering them in a piece of cloth folded in such a manner as to prevent 
the eggs from touching the sides, and keeping them covered. ‘The layer 
of eggs was placed on the perforated bottom of a small wooden box. 
The next box is exactly like the first, and the last box of the pile con- 
tains the small pieces of ice, the cool dripping of which keeps the eggs 
below alive. The pile of boxes has on the top a stick of the same length 
as the boxes, and rests on a similar stick at the bottom. The whole is 
kept in position by a cord placed crosswise, and is then put in a larger 
box, the spaces between its inner sides and the pile of boxes containing 
the eggs being filled with sawdust, hay, or compreSsed moss. 

From Pavesi’s report the labels are known which are attached to the 
outside of the package, and which contain the address of the persons 


*A liter measure [a little more than a quart] of eggs contains 15,625 Thymallus eggs, 
8,000 trout eggs, 7,000 of salmon, and 36,926 of the Coregonus. 
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to whom they are sent, and generally some directions for their treatment 
by the railroad employés. 

In Germany packages of eggs are received in the mails as postal par- 
cels, and the administration of posts is directed to treat the package with 
the greatest care, in compliance with the request ‘‘ urgent” written on 
a piece of red card-board attached to the usual label. 

Tanks and ponds for salmonoids.—My report would not be complete 
as regards salmon cultureif I did not mention the open tanks and ponds 
which in many establishments are used for keeping the stock of sal- 
monoids. 

The tanks are laid in cement, aad covered with an iron grating, and 
the salmonoids are kept in them, separated according to age. They are 
so arranged that the fish in them can easily be fed artificially. As re- 
gards the matter of artificial feeding, tanks are perhaps better than 
ponds, as a possible excess of food* can more easily be removed in the 
former, and as it is also easier to prevent any injurious pollution of the 
water. 

Special mention should be made of a simple contrivance adopted at 
Hiiningen to protect the fish kept in certain provisional tanks, with 
wooden sides, especially against rats, which, if they have once got into 
them, find no way toget out. For this purpose boards are placed atright 
angles with the vertical sides of the tank, and projecting a little over 
the water. How this contrivance may serve as a trap will be under- 
stood without any further explanation by a glance at Fig. 7. 


way, Lg. Vis 


Trout which have reached a certain age are generally placed in ponds, 
in company with other non-carnivorous fish, which rid the water from 
any superfluous vegetation (especially al Ea and thus enable the sal- 


* Daily visits are mi: ade to the h atching-box to remove the spoiled eggs. Among 
the substances employed to feed salmonoids I have observed meat ground fine, meat 
flour, dissolved brain, heart chopped fine, cut-up entrails, and larvx of flies bred in 
decaying flesh, There are many more or less complicated machines for grinding the 
food, but as they have been described in various treatises, I need not give any further 
description of any of them, not even of the ingenious hydraulic grater for meat, 
which I saw at Scewiese, because its construction can easily be imagined, 
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monoids to have more ready access to small crustaceans and mollusks, 
which form an important part of their food. 

Mr. Haack considers it also necessary to place in ponds those trout 
which have been deprived of their eggs by an artificial process, be- 
cause here they will find more favorable conditions for gaining flesh and 
for recovering from the sudden exertion incidental to forced spawning. 

Although on general principles it is preferable that the water in ponds 
destined for salmonoids should during summer be kept cool, and that 
its temperature should in no case exceed 31° C. [88° F.] (according to my 
observations the temperature did not exceed this limit in any of the 
establishments which I visited), it will be well to note that aeration, 
an abundance of water, frequent agitation of the same, and a just pro- 
portion between the capacity of the water and the number of fish to be 
kept in it, will allow the fish to do well even if the summer temperature 
of the ponds should not altogether come up to the conditions as men- 
tioned above. 

It would be useless to describe the arrangements for obtaining the 
best hydraulic movement in the ponds and to provide for their draining 
without losing the fish. This is done by putting partitions in suitable 
places ; perforated zine plates being at present preferred for that pur- 
pose. More or less ingenious apparatus is employed in this connection, 
as well as sewers and pipes; but as they are known from models, it will 
not be necessary for me to describe them. 

In constructing the bottom of the conduits, cement or stone is at pres- 
ent preferred to weod, which is only seemingly more economieal. 

Planting young salmonoids.—When should the young salmonoids be 
planted? The answers to this question differ somewhat, and reflect the 
individual opinions of various fish-culturists. 

Mr. Haack prefers to plant them when the umbilical bag has begun 
to disappear, stating that as soon as they are placed in the water they 
will hide under stones as long as they do not feel the desire to seek 
food, and during this time they become acclimatized in the new ele- 
ment. 

In the Netherlands the young salmon are not planted until they have 
lost the umbilical bag, and after they have been kept and fed artificially 
for an entire year. 

At Wilthen the young trout are not placed in brooks until they have 
been kept for a certain time in the apparatus where they were born, 
where they have lost the umbilical bag, and where they have been fed. 
After they have passed the fine season of the year in the brook they are 
in autumn placed in ponds, where they remain about a year; and after 
that they are sold, if they have reached the weight of at least half a 
pound. 

It is not customary to place in open waters embryonated eggs of Sal- 
monoids which are near being hatched, for fear of some voracious fish, 
especially the Chondrostoma nasus and the Barbus fluviatilis, Although 
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Mr. Haack declares that it not advisable to plant eggs in large lakes and 
rivers, he states that he has made some experiments in small streams 
and lakes. ' 

In Italy (at least in many parts of it) the Squalius cavedanus would 
have to be feared particularly; but I take the liberty to state that, when 
some years agoI planted eggs during spring in some large lakes of up- 
per Italy, I invariably found the water in which I planted the eggs free 
from fish. Moreover, if it is logical to presume that young fish freed 
from the umbilical bag, lively and well able to swim, will be better pre- 
pared to escape their voracious enemies than the sluggish eggs, it will 
not be entirely unreasonable to suppose that young fish which are still 
impeded in swimming by the umbilical bag will not be particularly ac- 
tive, and able to escape from their enemies even if they should hide in 
the maze of the gravelly bottom. 

Species of salmonoids which are cultivated in the fish-cultural establish- 
ments visited by me.—The post of honor among the salmonoids which 
form the object of artificial fish-culture in Switzerland, Germany, and 
the Netherlands is held by the salmon, Salmo salar, a veritable gastro- 
nomic delicacy, which gives rise to a considerable trade. 

The variety which enters during the spawning season the large rivers 
of Central Europe from the North Sea and the Baltic is in German 
called “ Lachs,” while the barren variety which lives in fresh water and 
does not go into the sea is called ‘* Winter Salm.” 

All public administrations prohibit salmon fishing during the period 
when these fish go up the rivers to spawn; and no fisheof this kindare 
allowed to be sold until it has been officially ascertained that the eggs 
destined for artificial fecundation have been laid. 

Artificial fecundation is practiced, for instance, at Basel by Mr. Glaser, 
at Lauffenburg by the agents of the Fishery Company, which for this 
privilege pays a considerable sum to the Governments of Baden and 
Aargau. It is also practiced at Neuhausen, in the cantonal establish- 
ments of Zurich, and at Dachsen. Mr. Glaser also furnished salmon 
eggs to the Hiiningen establishment before Mr. Haack taught fecunda- 
tion according to the most approved modern method. I have also wit- 
nessed the incubation of salmon eggs in the establishments of Neuhau- 
sen, Selzenhof, Seewiese, Cosmandorf, Velp, and Apeldoorn. 

The young fish are mostly intended for open rivers, and are there- 
fore sold to the various governments. Salmon eggs fecundated at 
Selzenhof have been bought by the Government of Saxony, and have 
been hatched at Cosmandorf, to be placed eventually in the river 
Wesenitz, a tributary of the Elbe. The establishment at Cosmandorf 
has also rendered this service to the Academy of Forestry at Tharand, 
in Saxony, where Professor Nitsche does his share in aiding the diffu- 
sion of fish-culture. The Saxon Government pays the Cosmandorf 
establishment 1 mark 30 pfennige [about 31] cents for every thousand 
young salmon hatched. 
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The Velp establishment hatches salmon for the river Yssel, and re- 
ceives from the Netherlands Government 2 cents (Dutch). [about 1 cent 
American money] for each young salmon, and receives in all a sum 
amounting to 25,000 lire [$4,825], which the Netherlands Government 
pays to the various fish-cultural establishments in the Netherlands, 
which are charged with restocking the rivers. 

At Velp about 500,000 salmon eggs can be hatched, 300,000 of which 
are obtained from fish in the Netherlands waters, while 200,000 are re- 
ceived from the Upper Rhine. Besides young fry, salmon one year old 
are also placed in the rivers; and the Government pays at the rate of 
50 centesimi {about 10 cents] per fish. Another half million salmon 
eggs can be hatched at Apeldoorn. 

At Apeldoorn the California salmon is also hatched, which devel- 
ops quicker than the Rhine salmon. It is this salmon which the emi- 
nent fish-culturist, Mr. von Baer, president of the German Fishery 
Association, considers (as he informed me) as peculiarly adapted to the 
rivers flowing into the Mediterranean, owing to the fact that there is 
much greater analogy between that sea and the Pacific than between 
the North Sea and the Pacific. Mr. von Baer has, during the years 
_ 1877 to 1880, planted in the Danube, which flows into the Black Sea, 
670,000 eggs of the California salmon. 

The eggs of the Salmo sebago, another fish of American origin, also 
develop very rapidly; and large numbers of these fish are now found 
at Seewiese, where during the time of my visit 2,000 eggs were hatched, 
and where some tolerably large specimens were found in ponds. 

Trout culture is carried on still more extensively, and I have seen it 
in operation in all the establishments which I visited. Fecundation of 
Salmo fario (the common European river or brook trout) is everywhere 
practiced with spawning fish taken in the immediate neighborhood. 
It is not so common to find establishments which devote themselves to 
the Salmo or Trutta lacustris, and the only ones where I have seen this 
done are Hiiningen and Selzenhof. 

In some cases the indigenous species do not satisfy the fish- culturists, 
and they have commenced to introduce some foreign varieties of ‘iva 
trout; among the rest the Salmo irideus, or the Trutta iridea, from 
Ehforia. The oldest specimens of Trutta iridea are found at Hii- 
ningen, where they were obtained from eggs which came direct from 
America in 1882, and which have already propagated their species in 
their new home. The value of this trout, according to Mr. Haack, is 
in the fact that it is an unusually hardy fish, and is therefore sure to 

thrive in Germany. 

_ Thave also seen some Trutta iridea (one year old) at Liibbinchen, 
and some (two years old) at Michaelstein. Mr. Schuster also has some 
Salmo carpio from the Garda lake, which he keeps in cemented tanks at 
Radolfszell, and which he obtained from eggs furnished to him from 
Torbole Trentino. 
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At the present time two varieties of the Salvelinus are cultivated, 
namely, the Salmo (or Salvelinus) umbla, and the Salmo (or Salvelinus) 
jontinalis. The second variety may now be considered acclimatized at 
Hiiningen, Apeldoorn, Berneuchen, and in many other establishments. 
The Salmo fontinalis is a great favorite, not only on account of its rapid 
development, but also on account of the extraordinary beauty of its 
coloring. 

The spawning season of the Thymallus vevillifer had not yet begun, 
and I could not, therefore, witness the hatching of the eggs of this fish ; 
which, however, is raised in many establishments. Mr. Eckardt, for 
instance, keeps them in a special paved pond. 

The alimentary value of the Coregoni is sufficiently known; and I 


therefore deem it proper to devote a few lines to this fish, all the more — 


as experiments are being made to introduce it in Italy, where it is not 
found. But also in countries where this fish is found attempts are made 
to introduce new varieties, such as the American Coregonus albus, which 
is cultivated at Zurich, Liibbinchen, and Berneuchen. 

The Radolfszell establishment, situated on the shores of the Lake of 
Constance, gives special attention to the Blaufelchen or Coregonus wart- 
manni. There are several varieties of this fish; and the Radolfszell es- 
tablishment knows of at least three, differing from each other not only 


by bodily characteristics, but also by their geographical distribution. 


These are the Blaufelchen, found in the Lake of Constance proper; the 
Silberfelchen, in the Untersee (connected with the Lake of Constance), 
and the Ganjisch, found only in a certain limited portion of the lake. 
The Coregonit at Selzenhof come, as may be supposed, from the Lake of 
Constance. From this same lake came the Coregoni, hatched at Hii- 
ningen, which have been sent to the Italian Government for the Lake of 
Como, where they find the required food, as that lake contains the 
pelagic crustaceans, which, as Dr. Asper, of Zurich, has already de. 
clared, are an indispensable article of food for this fish. 

Mr. EKekardt does not think that there is any specific difference be- 
tween the Coregonus marana and the Coregonus wartmanni, and bases 
this opinion on the reciprocal fecundation of the sexual products of these 
two varieties. Notwithstanding the fact that such fecundation has 
actually been observed—proving that even cross-breeds may possess 
the.facalty of feeundation—this would not form a very strong proof in 
favor of Mr. Eckardt’s opinion. 

Two conditions are essential to the existence of Coregoni, namely, 
great depth of water and suitable food (insects). Nevertheless it is 
possible, according to Mr. Schuster’s statement, to introduce the Core- 
gonus fera also in shallow water, provided it contains suitable food. 

The production of hybrids of salmonoids also forms part of the work 
of fish-culture, and has been done on a sufficiently large scale. The 
salmon, the Salvelinus wmbla, and the American trout will interbreed 
with the trout, 


[27] FISH CULTURE IN CENTRAL EUROPE. 565 


I think that the attempt to fecundate, for instance, salmon eggs 
With milt of the trout, should not remain the only one, and that, besides 
endeavoring to find out whether the mixing of the sexual products of 
these two kinds of fish will result in successful fecundation, fish-cultur- 
ists should also endeavor to utilize in some way eggs, which through 
the possible failure of the male fish, would run the risk of being lost. 

It is said that the hybrid of the salmon and the trout does not migrate 
to the sea; and in this respect it resembles the “* Winter Salm,” with 
which it also shares the physiological characteristics of being barren. 
Haack, however, asserts that the barrenness of the hybrid of the Salve- 
linus uwmbla (male) and the trout (female) can not be proved. At Ber- 
neuchen hybrids were obtained from the Salmo fontinalis and the trout. 
Dr. Asper, of Zurich, has no very high opinion of these hybrids, which | 
generally have a small head, an irregular dorsal profile and ovary. At 
Dachsen a great mortality has been observed among the young bastards 
of the salmon and trout, whose umbilical bag has the bluish color of 
alge. 

In the following table are given the kinds of salmon cultivated in the 
various establishments: 


Name Locality of establishment. 
DSAIMORSA AL ec anrs So cct ccc eudeerace ce Zurich, Dachsen, Neuhausen, Hiiningen, Selzenhof, Cosman- 
dort, Velp, and Apeldoorn. 
Salmo quinnat. -: --| Apeldoorn. ; 
Salmo sebago --..---. -| Seewiese. 


AIT OM ATION ence seenies seh ecicasiewese Zurich, Dachsen, Neuhausen, Hiiningen, Selzenhof, Seewiese, 
Cosmandorf, Berneuchen, Michaelstein, Velp,and Apeldoorn. 
Selzenhof and Apeldoorn. 
p 


.| Radolfszell. 


Salmo lacustris 
DWalMmMoCaiplOsene ate me este ee ee 
Salmo irideus 


Salmo umbla 


Woreponustferame-cscersececessoceees =e 
Coregonus wartmanni ...............-. 
Coregonus marzena 
Woreponus:albus!eseseceecenes eee e sees 
Osmerus eperlanus ............-..-.--- 
sRrOUbiGusSalmonl Opeseeys ane eeeee ce eer 


.-| Hiiningen, Liibbinchen, and Michaelstein. : 
-| Hiimingen, Selzenhof, Radolsfzell, Wilthen, Liibbinchen, Ber- 


neuchen, and Michaelstein. 

Hiiningen, Seewiese, Berneuchen, Velp, and Apeldoorn. 

Zurich, Dachsen, Neuhanusen, Hiiningen, Selzenhof, Radolfs- 
zell, and Seewiese. 

Berneuchen. 

Zurich, Hiiningen, Selzenhof, Radolfszell, Liibbinchen, and 
Berneuchen. 

Liibbinchen and Berneuchen. 

Liibbinchen and Berneuchen. 

Zurich and Liibbinchen. 

Dachsen, Neuhausen, Seewiese, and Cosmandorf. 


balvelinus) gf Trout 9 22.0-0.2. 2265.28. 


Hiiningen and Seewiese. 
Trout ¢ Salmo fontinalis 9 


Berneuchen. 


II.—CYPRINUS CULTURE. 


Carp.—The principal object of cyprinus culture is the carp, Cyprinus 
carpio, which in Central Europe has from time immemorial given rise to 
avery lucrative trade. The great ease with which if is multiplied, 
raised, and protected against its enemies, its prolific nature, the pref- 
erence which it shows for vegetable food, and its rapid growth, explain 
the great favor which this fish has found with fish-cuiturists, and may 
even justify the expectation that its cultivation may also be extended 
to Italy, although we are not inclined to consider the carp a remark- 
able delicacy. 
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Carp are raised in ponds, where they are kept either by themselves 
- or in company with other fish. Different kinds of ponds are used in 
carp culture, namely, spawning ponds, raising ponds, growing ponds, 
and winter ponds. 

The water of the spawning ponds should be somewhat warm. This 
condition is obtained by having these ponds exposed to the sun, by 
changing the water slowly, and by selecting such as are not very deep, 
the average depth of water not being more than one meter [34 feet]. 
Vegetation should be abundant, but not excessive. Reeds and grasses 
which soon cover a pond, should be checked in their growth. If pos- 
sible, Mr. Haack would remove all the phragmites from the numerous 
ponds at Hiiningen. Among aquatic plants the Glyceria fluitans is use- 
ful, and much sought after by the carp, which deposits its eggs on it. 

To regulate the spawning of carp, Mr. Haack advises to place the 
fish intended for that purpose in comparatively cold water, and thence 
take them at the proper time to the spawning ponds, where, stimulated 
by the higher temperature of the water, they will soon deposit their 
eggs. Benecke, on the other hand, advises to place the carp in the 
spawning ponds when their water still has the winter temperature. 

The number of spawning fish to be placed in a spawning pond cover- 
ing an area of from one-tenth to half an acre should, according to 
Max von dem Borne, not exceed two females and one male, each weigh- 
ing 8 pounds, from which in a few days two to threé thousand young 
fish will be obtained. -A single carp weighing 8 pounds is, therefore, 
capable of producing enough young to stock 500 hectares [about 1,235 
acres] of ponds. Mr. von dem Borne has had seventeen successive 
spawnings in water having a temperature of 31° C. [about 88° Fahr.]. 
It is therefore not at all surprising, if Mr. Haack states that he has real- 
ized from the above-mentioned number of carp in one pond, which costs 
hardly $10 to keep up, the sum of $300. 

Mr. Haack informed me that, in order to preserve all the good qual- 
ities of the carp which he cultivates, he is very careful in selecting his 
spawning fish from among those which from time to time are furnished 
him for the purpose, selecting those which are not only sufficiently 
robust, but which also possess all the other requisites of form and color 
which make them desirable spawners. He therefore applies the true 
principles of rational selection also to these animals. 

The artificial fecundation of the carp is possible, but it is very little 
practiced. The fish-culturist is contented in most cases to leave to the 
carp the care of laying its eggs. Some people inclose the spawning 
fish in non-floating and perforated boxes containing branches and awl- 
shaped leaves (juniper branches in Mr. Eckardt’s establishment), which, 
ag soon as they are covered with eggs, are placed in more suitable 
water. Professor Nitsche advises experiments with the artificial fecun- 
dation of carp, using frames covered with some silk stuff, like those 
used by Mobius for herring. Fecundation should of course be accom- 
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plished under the water, as with other kinds of fish that lay adhesive 
eggs, in recognition of the fact that the spawn of fish which spawn in 
summer matures less rapidly when brought in contact with water than 
the spawn of fish whose fecundation takes place in cold water. 

I regret very much that the season was not favorable for seeing in full 
operation the Liibbinchen ponds described by Max von dem Borne, and 
arranged in such a manner as to insure the greatest possible result from 
the spawning of carp, and the keeping of many other kinds of fish. As 
it is not my intention to give a detailed description, I shall merely give 
the general plan on which they are constructed. The ponds are deep 
in the ceftter, have flat shores, and are connected by numerous open- 
ings with canals which are much lower. On the bottom near the shores 
the collectors (bushes or branches) are placed, and are soon covered 
with the eggs of the spawning carp. After the eggs have been laid, 
these collectors are placed in other ponds, or in the canals surrounding 
the ponds, care being taken to prevent the spawning fish from entering 
these canals. It is necessary to remove the eggs from the spawning 
fish, as the grown carp will injure them and devour the young fry. 
The spawning ponds should be allowed to lie dry during winter, so as 
to kill the small animals which are enemies of the carp, and especially 
the pike which may have got into the ponds. The young fish would 
soon suffer from want of food if this contingency was not provided for 
by distributing them in suitable quantities in the growing ponds. 

Mr. Max von dem Borne has even the smallest carp taken out of the 
pond by a man who stands in the water and uses for this purpose a 
muslin dipper. All the fish which he catches in this way he throws 
into floating barrels with a bottom of very fine wire. After he has 
gathered a sufficient quantity, he transfers them, by means of a zine 
basin with a spout, to the tin cans in which they are conveyed to the 
ponds for which they are intended. 

The growing ponds should be proportioned to the number of fish 
which it is intended to raise in them, due regard being taken to the 
amount of food which they contain. ‘The fish are distributed according 
to age; for which reason rational carp-culture requires many of these 
ponds. 

In the growing ponds other fish may be kept with the carp; for in- 
stance, pike and bass. These fish should, however, be very small, sos 
not to prey upon the carp. The principal object of having these psf In 
the ponds is to prevent the carp from spawning, as spawn4s would 
make them lean. In these ponds artificial food is also ~ed, consisting 
of flour-balls, vegetables, potatoes, bran, dung (from cattle), larvae of 
flies, &e. 

If the conditions are favorable, the carp can winter in the ponds; but 
in some establishments, as, for instance, at Hiiningen, there are special 
winter ponds, in which the carp are kept during the cold season. For 
these ponds spring water is used if it is somewhat warm. To prevent 
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the carp from being frozen, special excavations are made in the bottom 
of these ponds, where the carp crowd together in asemi-lethargic state. 
The water of these winter ponds should be deep. But if the water 
should freeze, it becomes necessary to make holes in the ice, so as to in- 
troduce air into the water below. ‘These holes are covered with sheaves 
of reeds, having a broad base and forming a kind of roof over the holes, 
thus preventing further freezing. It is necessary, however, that these 
holes be frequently examined, so as to keep them always open. 

Tillage of carp ponds.—Mr. Haack recommends the custom which has 
been introduced, of using the carp ponds also for agricultural purposes. 
After they have served as ponds for two or three years, they are drained, 
and then plowed for the cultivation of grain and potatoes. According 
to the director of the Hiiningen establishment, a pond which has under- 
gone dry cultivation is richer in small crustaceans which form a favor- 
ite food of fish. Tor instance, the eggs of the Phyllopoda will develop 
better during a dry season. 

It will easily be understood why it is useful and profitable to use the 
bottom of the ponds after a certain period for agricultural purposes, 
thus utilizing the large quantity of fertilizing matter, consisting of leaves, 
aquatic plants, animal matter, and excrements of fish, which has accum- 
ulated in the pond; while on the other hand it is difficult to explain 
why ponds used in this manner should be richer in fish. Mr. Haack 
believes that this is owing to the greater development of small crusta- 
ceans; but the greater abundance of these crustaceans has not been suf- 
ficiently explained by science. We are, however, allowed to suppose 
that the greater number of fish is caused not only by the increase of 
small crustaceans, but also by the more luxuriant aquatic vegetation 
which will develop in soil, which after lying dry, has been plowed and 
cultivated, and before being again submerged has changed chemically 
by the influence of the air and sun. Whether this explanation is correct 
or not the fact remains and deserves to be taken into account.* 

Other kinds of cyprinoids which are cultivated.—As secondary objects 
of cyprinus culture we may mention the crucian carp (Carassius vul- 
garis), the Chinese goldfish, the [dus melanotus, and the tench. 

As regards the crucian carp (Carassius vulgaris Nilsson), I would state 
that, compared with the common carp, it presents a great variety of 
forms, and will interbreed with the Jdus melanotus, but its flesh has not 
*\ delicate a flavor as that of the carp; nor is its culture so profitable, 
4S lus growth is much slower. 

The golassh (Carassius auratus), owing to its beautiful color, is much 
sought after a» an ornament for ponds, artificial lakes, aquariums, &e., 
and it is therefore eultivated to advantage. 


“In further proof of thi fact Max von dem Borne (Fischzucht, 2d ed., p. 13) re- 
ports what took place in an Ou] pond near Wittingau, called the Rosenberg.pond, hay- 
ing an area of 750 acres, which every three years produced only 1,000 hundredweights 
of carp; and after having been laid dry and cultivated four times from 1865 to 1881, 
produced 1,500 to 1,700 hundredweights. 
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The Idus melanotus, especially its small variety, rivals and perhaps 
excels the goldfish in brillianey of color, which changes with its differ- 
ent ages. 

The tench (Tinea vulgaris) is another eyprinoid which is cultivated to 
advantage, especially its golden variety, which is kept in aquariums. 
The manner of raising this fish differs but little from that of the carp, 
as it is quite customary to stock ponds both with tench and earp. 


IIJ.—OvHER KINDS OF FISH. 


Pike.—At Radolfszell, Mr. Dietrich, the manager of Mr. Schuster’s es- 
tablishment, has been successful with the artificial feeundation of pike 
(Hsox lucius). The eggs of the pike are very small, the embryo devel- 
ops very rapidly, and the .young are hatched in about twelve days. 
They were placed in a small lake, where they did well but did not prove 
anradvantage to the other fish. Mr. Max von dem Borne has also been 
successful in fecundating pike eggs. As far as I know, fecundation of 
pike eggs has not been attempted at Liibbinchen, where these voracious 
fish are kept only in the growing ponds, to keep the carp from spawn- 
ing. Here they are kept in company with the Lucioperea sandra and 
the perch (Perca vulgaris), which last-mentioned fish is considered to 
diminish any excess of small fish, as they take away the food from 
fish which are the proper object of fish-culture. 

Black bass.—Successfal experiments in acclimatizing this American 
fish (Huro nigricans Cuv. & Val., Micropterus salmoides Lacép.) have been 
made at Berneuchen. The number of individuals of the first importation 
which survived the leng journey was very small; but from the 3 which 
survived, Mr. Max von dem Borne obtained about 1,300 young fish. I 
have mentioned this new branch of fish-culture, because Mr. v. d. Borne 
thinks that it is adapted to the rivers of southern Italy; and I must 
confess that I have great faith in the opinion of this distinguished fish- 
culturist. But before introducing this fish, the question should be 
thoroughly considered, whether it would be expedient to increase the 
number of voracious fish. The black bass likes to spawn on a bed of 
large stones. I have seen some very large specimens of this fish which 
are considered the oldest now in Germany. 

Eels.—All the eels found in the waters of Continental Europe came 
from the sea as young eels, forming what is called the “mounting” of the 
eels. The attempt to convey these young eels to places where they will 
break their journey, or to guide them to such places if they do not go 
there of their own accord, to some extent resembles the method pursued 
at Comacchio and Polesine, where from time immemorial the eels have 
been guided into the basins destined for them. The most enthusiastic 
advocate of the introduction of these young eels into German waters is 
Mr. Haack, who once procured them from France, but now obtains them 
direct from Pisa, Italy, where they are brought into the market in enor- 
mous quantities. 
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The following is the method employed by Mr. Haack for packing 
them and transporting them from Pisa to Hiiningen. He employs large, 
square baskets lined with coarse cloth (jute), the inside being divided 
into several horizontal compartments, which are produced by pieces of 
cloth being sewed to one side of the cloth which forms the lining. In 
each compartment are piaced branches of Potamogeton pectinatum or 
Potamogeton crispum, which afford hiding-places to the young eels, and 
which, owing to their peculiar elasticity, protect them from the danger 


of being crushed. Layers of Potamogeton and eels alternate, until the — 
compartment is comfortably filled, when another clotb is drawn out, ; 
which receives other alternate layers of Potamogeton and young eels. | 
If the plants are sprinkled a little they will supply enough moisture to — 
keep the young eels alive. These packages are sent from Pisa to Basel — 


by way of the St. Gothard tunnel, special directions being given the 


employés of the railroad to forward them promptly. From Basel they © 
are conveyed to the imperial fish-cultural establishment of Hiiningen | 


on wagons. 


As soon as the eels arrive at their destination they are, together with — 
the plants which have protected them during their journey, placed in — 
water on the hatching-tables or in open tanks, where they move about © 
very nimbly, trying to avoid the light. The dead ones are picked out | 


when the plants are taken away, and afterwards during the daily visits. — 


Fish-cultural establishments or private individuals in Germany who | 
wish to obtain young eels get them from Hiiningen. This has already — 


been done by the Radolfszell establishment, which has placed them in 


the Lake of Constance, in the hope that after some time they will again © 


make their appearance when they have reached a greater size. Al- 
though in Italy we are more favorably situated in this respect than Mr. 
Haack, as we have plenty of young eels, we should nevertheless follow 
his example and increase this useful species of fish in our waters. : 
At Neuhausen I saw an apparatus (eel-way) intended to favor the > 


retention of ihe young eels which have reached the water above th 
famous falls of the Rhine. (See Fig. 8.) 
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It is a wooden canal with a smooth bottom, wifh wooden partitions 
(not shown in the figure) placed at regular intervals; the entire length 
is 5.07 meters [163 feet]; itis divided in two arms (A, B) of nearly equal 
length, and connected by a horizontal arm (C); the first in the beginning 
runs borizontal, and afterwards slopes towards the arm C; and from this 
again slopes the arm B, which widens at its end. It is clear that this 
canal will conduct a current of water from a higher to a lower level. 

Iam not able, however, to understand what benefit can be derived 
from the use of this apparatus, which will not increase the “ mounting” 
of the eels (which in my opinion cannot be accomplished by any contriv- 
ance whatever); but which will draw some of them away into water- 
courses, which, owing to the lack of communication with the streams by 
which the young eels usually ascend, would under ordinary circum- 
stances not have them. 

The following table will show what fish, not belonging to the sal- 
monoids, are cultivated in the establishments which I visited : 


Name. Locality of establishment. 


Liibbinchen. 

Liibbinchen and Berneuchen: 

Seewiese, Liibbinchen, and Berneuchen. 

Liibbinchen. 

Hiiningen, Seewiese, Liibbinchen, Berneuchen, Michaelstein, and Apeldoorn. 
Hiiningen, Liibbinchen, and Apeldoorn. 

Hiiningen, Seewiese, Liibbinchen, Velp, and Apeldoorn. 


Acipenser ruthenus. .--. 
Huro nigricans .....-..-. 
Lucioperca sandra..-.... 
Silurus clanis.-.-...-.-+- 
Cyprinus carpio -..-.---. 
Carassius vulgaris....... 
Carassius auratus......-. 


Idus melanotus ....-..... 
inca vulcaris..cs.=--- 
Esox lucius........- hess 


Hiiningen, Seewiese, and Liibbinchen. 
Hiiningen, Seewiese, Liibbinchen, Berneuchen, and Michaelstein. 
Liibbinchen and Berneuchen. 


572 


REPORT OF COMMISSIONER OF FISH AND FISHERIES. 


[34] 


Apparatus, arrangement, and products 


Place. Kind of water used. Hatching rooms. Hatching apparatus. 
| 
| 
PAPIVAC Wieraete alata a/aelaletoiet= IPERS scageooncacos 1 chamber of masonry.--..| 8 wooden troughs; zine 
troughs; 2 Zenk appara- 
tus ; California boxes. 
Machsenee-cseclesiaaite- SPUN Ge omtscseineaiet 1 chamber of wood....-.-- 24 wooden troughs .......... 
Neuhausen ........--.|- ee CO mieeeeaceeeeins 1 chamber of masonry. --.. 26 wooten troughs; Coste 
troughs. 
ETM CON c wce se <innia- = Rhine water and | 2 halls of masonry, with | Coste tables; hatching boxes; 
several springs. area of 165 sq. m. each. California troughs ; Coste 
1 hall with area of 540 troughs; wooden troughs. 
sq.m. Totalareaof 870 
sq. m. [about 1,040 sq. | 
yds. ]. 
Selzenhofecs-cscs-cos- Spring and brook.! 3chambers of masonry. -- pomene troughs; California 
oxes. 
Radolfszell®.c.5- .8- = Drinking water.--| 1 chamber of masonry.--.| 4 wooden troughs; 3 Will- 
iamson troughs; 1 Holten 
incubator. 
SGQGWIESO 22 -cinsoaanlal Spring and brook.| 1 wooden house and 1 of | 40 Zenk troughs ; California 
masonry. boxes; 10 Lavalette appa- 
ratus. 
t 
Cosmandorf.-<5..2.--< ART RYG) CSconeMaooeGse 1 small house of wood.-.-..| 12 California boxes; 1 Hol- 
; ten’s apparatus. 
WWalthenyscecinosasmcee Spun Mee ossee asec see COW. asiseesccete meee 4 California boxes; 3 wooden 
troughs. 
Meu DINCheNesccrse oeisise| (sete Gt aesneseooods 1 small room of masonry, | Eckardt troughs......--..--- 
with area of 4 sq. m. 
{about 43 sq. ft.]. 
| ' 
| 
iBermeucheni.e -4.- 25 IREVGLE aaceesceaces Several large houses; some} California boxes; fuannel- 
of masonry, some of shaped troughs ; automatic 
wood. selectors. 
Michaelstein.......-.-. Ponder scececsees=s 1 large chamber of ma- | 112 California boxes ; 8 Will- 
sonry, with area of 81.7 iamson tables. 
sq.m. [about 879 sq. ft.]. 
WViGlpPya- maaan ccs saci Seb AES ea5aqore 1 large house of masonry, | 40 Coste tables.......------.- 
with area of 150 sq.m. 
{about 1,614 sq. ft.]. 
A POLMOOMN! eoasees esas ECOL aepinte= sia aeais 1 large house with area of | 41 cement troughs ; 31 wooden 
185 sq.m. [about 1,990 troughs. 
sq. ft. 
e 
. 
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Capacity of appa- 


Ponds, tanks, ete. 


Kind of water in 
ponds and tanks. 


Kinds of fish cultivated. 


ratus. 
UO SOOOiy  SAlMON) enacts ace cae ct = -<\nlelawisineiene oe 
eggs. 
~ RECO AEs 2 ponds for male trout...--. 
wed G}SGearocendes4 eee CO feoa saeco sse- < eteiateinae 


12,000 eggs of Sal- 
monidz per year. 


8,000,000 eggs of 
Salmonidez. 


7,000,000 trout 


eggs. 


120,000 eggs of Sal- 
monidx. 
60,000 eggs.--..--. 


Very large number 


1,120,000 trout 


eggs. 


600,000 salmon 
eggs. 


Large tanks ina great hall; 
several open tanks in ce- 
ment; 50 ponds for salmon, 
trout, etc.;1 large pond 
for summer fish, and 1 
pond for carp; numerous 
ponds for goldfish, spawn- 
ing carp, ete. 

9 ponds for Salmonida...... 


Tanks in cement indoors --.- 


12 ponds for Salmonide ; 11 
ponds for either Salmoni- 
die or Cyprinidae ; several 
tanks. 


Wooden tanks for spawners. 
18 ponds, covering 103 acres. 


Over 100 ponds; 1 special 
pond for Thymallus; 24 
concrete basins, each of 
50 sq. m. [538 sq. ft.]; 
wooden tanks. 

22 ponds; basins with filters 
for young carp. : 


4tanks in cement; 27 ponds, 
4of them for Salmonide. 


SPUING cece cect a 


eee dO) sae e eee 


Rhine water, 
springs, waste 
from the hatch- 
ing hall, a ditch, 
ete.; filtered 
water for sev- 
eral ponds. 


Drinking water... 


Spring and brook. 


SDLING sees eee 


River 


Spring and brook. 


Salmon, trout, grayling, sev- 
eral Coregoni. 


Salmon, trout, 
mon-trout.* 
Salmon, trout, 
mon-trout.* 
Salmon, trout, Salmo irideus, 
8. fontinalis, Salvelinus, Thy- 
mallus vexillifer, several 
Coregoni, carp, crucian, gold- 
fish, golden orf, tench, Salve- 

linus-trout.* 


grayling, sal- 


grayling, sal- 


Salmon, trout, Salvelinus, 
grayling, several Coregoni. 
Salvelinus, carp, grayling, 


several Coregoni. 


Salmo sebago, S. fontinalis, 
trout, Thymallus vexillifer, 
bass, carp, crucian, golden 
orf, tench,  trout-salmon,* 
Salvelinus-trout.* 

Salmon, trout, trout-salmon.* 


Trout, Salvelinus. 


Salmo irideas, Salvelinus, sev- 
eral Coregoni, Osmerus eper- 
lanus, sterlet, bass, Silurus, 
carp, crucian, goldfish, golden 
orf, tench, pike. 

‘Trout, Salvelinus, Salmo fonti- 
nalis, Coregoni; perch, bass, 
carp, tench, pike, trout-S. 
fontinalis.* 

Trout, Salmo irfdeus, Salveli- 
nus, carp, tench. 


7 ponds for trout ; 6 for sal- | Spring...........- saan trout, Salmo fontinalis, 
. goldfish. 
mon ; 2 for goldfish. ae ‘ 
88 round ponds or tanks;|....do...-.......-. Salmon, Salmo quinnat, S. fonti- 


54 small brooks for youn 


s 
trout. ® 


* Cross-breeds of the 2 fish named. 


nalis, trout, lake trout, carp, 
cerucian, goldfish. 
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IV.—SoME OF THE CAUSES OF THE GENERAL DIFFUSION OF FISH- 
CULTURE IN THE COUNTRIES VISITED, ESPECIALLY IN GERMANY. 


The process of artificial fecundation of fish is said to have been a 
secret possessed by some French monks towards the end of the fifteenth 
century. It was also discovered by the Hanoverian Jacobi (1758), and 
again fell into oblivion, but when it was again discovered in 1849 by 
two fishermen, Remy and Gehin, due publicity was given to it by Pro- 
fessor Coste. No practical application, however, was made of it until, 
at Professor Coste’s suggestion, the Hiiningen establishment was 
founded, to which Europe is certainly indebted for the modern impulse 
given to fish-culture, because its influence made itself felt not only in 
France, to which it formerly belonged, but also to foreign countries, 
including Germany. The new industry soon spread rapidly and made 
constant progress, numerous societies and journals promptly diffusing 
its knowledge. 

But Hiiningen, during the last years of the French régime, did not 
keep up with the progress made in fish-culture, both in Europe and 
America, and lost its importance, until it passed into the hands of the 
German Government, and Mr. Haack became its director, when it 
again began to improve.* 

The interest taken in fish-culture by the Governments of Germany, 
Switzerland, and the Netherlands, which, in a large measure have con- 
tributed to the restocking of public waters, and which have also fur- 
nished the necessary material for private establishments, has greatly 
aided the diffusion of artificial fish-culture ; its further progress is assured, 
as the results of its operations are no longer uncertain, and as the pe- 
cuniary btnefit derived therefrom becomes greater. 

This industry has been made popular to no small degree by the pub- 
lic exhibition of fish-cultural apparatus in full operation in zoological 
gardens (as at Dresden, Amsterdam, Frankfort-on-the-Main), and in 
aquariums (Berlin), which, as is well known, are visited by large num- 
bers of people. 

In Saxony fish-culture is popularized by courses of lectures given by 
Professor Nitsche, of the Academy of Forestry, at Tharand. As this is 
the only course of instruction on fish-eulture of which I have any pre- 
cise knowledge, it will not be out of place to give a more detailed de- 
scription of the same. At certain convenient seasons Professor Nitsche 
gives free lectures on fish-culture at the Academy of Forestry. He has 
published a large wall diagram, giving illustrations of the fish in ques- 
tion (trout); the distinctive characteristics of sex; the eggs, both sound 
and spoiled by mold ; the phases of their embryonal development; the 
young fish with and without the umbilical sac; a figure showing arti- 
ficial spawning; the gravel-filter of Mr. Ryfsell, pimcers, glass pipes, 


*Mr. Haack has introduced at Hiiningen new apparatus; has had cement tanks 
constructed ; has improved the distribution of the water, and the arrangement of the 
ponds, 
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vessels for measuring the eggs; California boxes, whole and in see- 
tions, cans for transporting eggs, ete. 
In these short courses apparatus, fish, and eggs are shown, while in 
a small room of the academy, which has been transformed into a hateh- 
ing chamber, the California apparatus is shown in full operation with 
trout eggs. 


Analysis of lectures on the artificial raising of trout 
A. 


I.—INTRODUCTION. PROPAGATION OF TROUT IN OPEN WATERS. 


1. Waters in which trout and their kind live. 
2. The spawning of trout in open waters: 
a. The spawning season (winter), and the spawning places. 
b. Fecundation of the eggs laid by the female by ineans of milt ejected by the 
male. 
ec. Dangers to which the eggs are exposed during their development and during 
the hatching. 
3. Showing that in open waters only a small percentage of the eggs is hatched. 
Can this be remedied by artificial raising ? 


II.—THE ARTIFICIAL RAISING OF TROUT. 


1. Idea of artificial trout raising, i.e., an artificial way of depositing, keeping, and 

hatching the eggs and protecting them against dangerous influences. 

2. Method of artificial fecundation : 

a. The procuring of spawning fish. 

b. Separation and distinction of the sexes. 

ce. Indications of sexual maturity. 

d, The spawning of the ripe female. 

e. Dry fecundation of the eggs by means of the milt. 

f. Counting the eggs by means of a measuring glass, and their introduction into 

the hatching troughs. 

3. Necessary conditions for the development of fecundated eggs. Precautions to 
prevent any animals from destroying the eggs. Pure water needed inces- 
santly : 

. By chemical processes the water should be kept free from injurious matter. 

. And by mechanical processes from mud. 

Its temperature should not be too high (0.5° to 8.6° C.) [33° to 47.5° F.]. 

. The largest possible quantity of air should pass through the water. 

During the hatching time it should neither cease to run nor freeze. 

4, The California box, the apparatus best adapted to raising a small quantity of 

trout: 

a. Description and demonstration of the California box and its accessory appa- 
ratus. 

b. Instructions for placing it in position. 

c. Demonstration of the advantage of the California boxes, as compared with 
other apparatus, where the eggs are placed on a bed of sand. The advant- 
ages consist in a saving of space, and in the greater ease with which the eggs 

é and young fish are kept clean. 

5. Care of the eggs during the hatching time: 

a. They should be left entirely undisturbed during the first week. 

b. Dead eggs should be removed every day to prevent the formation of fungus. 

ce. All sediment should be removed. 

6. Young fish, and their care: 

a, The approach of the hatching is indicated by the visibility of the eyes of the 
embryos. 

b. The young trout is hatched with an umbilical sac. 

ce. Change of the young fry to a small fish. 

d. Keeping the young fish clean, and regularly removing the dead. 

7. Placing of the young fish in water adapted to their raising: 

a. The proper time for placing the fish in water. 

b. Hatching brooks and hatching ponds. 

C. Pe peeirtation of the young fish to the water; cans employed for transporting 

em. 
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III.—CONCLUSION. 


Facility with which brooks can be stocked with trout; given the possibility of 
receiving from a distance, by mail, embryonated eges: 
a. Selection of a good spring, even if ‘it should be small. 
b. Treatment of the fish after their arrival. 
Exhortation to make experiments on a small scale. 


Be 
I.—INTRODUCTION. 


1. The growing depopulation of our waters, and the causes of this phenomenen: 

a. Voracious fish. 

b. Many streams have become unable to maintain fish alive, owing to industrial 
and mercantile establishments, and to the lack of spawning “places, and of 
suitable places where the fish can live. 

2. Desirability of using for the raising of fish any waters which may still be adapted 
to the purpose. 

3. Trout are best adapted to this purpose. 

4, Artificial raising is the best means. 

5. The artificial raising of fish is a German invention (invented by the Hanoverian 
Jacobi in 1758 ; first published, 176364). After it had fallen into oblivion 
it was invented anew by a fisherman of the Vosges, Remy, in 1849, and prac- 
ticed on a large scale at the establishment of Hiiningen, in Alsace, which 
passed into the hands of Germany in 1871. 


II.-—LirE AND PROPAGATION OF TROUT IN OPEN WATERS. 


1, Waters in which trout and their kind live; the idea that trout confine themselves 
: to mountain streams is erroneous. 
2. Spawning place and season of the trout. 
Z The ovaries of the female empty their contents into the abdominal cavity. 
4, Structure of the egg: 
a. The yelk. 
b. Tho germ. 
c. The shell of the egg and the micropyle. 
5. The testicles of the male have ducts carrying: 
6. The sperm: 
a. The liquid of the sperm. 
b. Spermatic filaments. 

7. Depositing ths eggs; their fecundation by means of the male semen. 

8. Fecundation is accomplished by the entrance inte the micropyle of at least one 

spermatic filament. 

9. The development of the young fish : 

Point from which the formation of the body of the young fish starts. 

Extension of the same and formation of the back of the young fish. 

Growth of the yelk round the germinal spot. 

. Formation of the shape of the body of the young fish. 

. Visibility of the eyes by the formation of pigment i in the eyes. 

The little fish with its umbilical sac, and its hatching from the egg. . 

g. The change of the embryo, which does not need any food, to a perfect little 

fish. 

10. Conditions favorable to the normal development of the embryo: 

a. The eggs should be fecundated. 
b. The eggs should be daily moistened with water not chemically pure. 

The water should be furnished with a constant supply of fresh air. 

. Mud, which hinders the access of air, should be removed. 

. The temperature of the water should not be too high (0.5° to 8° C.) [339- 
46.5° F.]. Too high temperature accelerates development, while too low 
temperature delays it. 

J. Safety from mechanical dangers, If the eggs are bruised, malformation is 
caused. Safety of the fish against enemies ‘belonging to the animal kingdom. 

11. Which conditions of success are not’all found in open spawning places ; and how 

a large part of the eggs run a great risk. 


ape as os 
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III.—THE RAISING OF TROUT 


ae The nature of trout raising. 
. Procuring fish for artificial fecundation : 
a. Obtaining spawning fish. 
b. Distinguishing the male from the female fish. 
c. Indications of the maturity of the spawn. 
d. The spawning of the m: iture female. 
e. The spawning of the mature male, 
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III.—THE RAISING OF TROUT—Continued. 
2. Procuring fish for artificial fecundation—Continued. 

f. Different methods of fecundation (dry and moist). 

g. Counting the eggs by means of measuring glasses; and placing them in the 
hatching troughs. 

3. Necessary conditions for placing a hatching trough: 

a. A hatching trough nay be placed anywhere where there is a current of not 
too warm water, which may be conducted to a place secure against freezing. 

b. Water of ponds, rivers, and springs may be used, each having its peculiar ad- 
vantage. 

ec, Chemical purification of the water, and freeing it from injurious matter, is. 
indispensable. 

d. Cleaning the water from mud may be effected by means of clearing basins or 
by filtration. Arrangement of a small sand-filter. 

e. Itis desirable that the water should fall into the hatching troughs from a cer- 
tain height, thus producing air. 

J. A space protected agamst frost may be arranged by means of a very simple 
apparatus, as a sma:i wooden shed covered with substances which are non- 
conductors of heat, such as reeds, straw, sawdust, ete. 

g. The pipes through which the water is conveyed should be so arranged that 
they can easily be cleaned. 

4. A good hatching trough should be : 

a. Of durable material. 

b. Easy to handle. 

c. Easy to clean. 

d. Well protected against the enemies of fish. 

e. Should have room for a suitable quantity of eggs on a small bottom. 

jf. Should be so arranged as to render easy the care and management of the 
eggs. 

5. All these requisites are possessed by Max von dem Borne’s California trough : 

a. A description and demonstration of the trough and its accessory apparatus. 

b. Showing the disadvantage of placing the eggs on a bed of sand. 

6. Care of the eggs and the young fry: 

a. Necessity of daily visits to the apparatus ; special attention during rain-storms 
and snow-fall. 

b. Treatment of the eggs during the first stage. 

c. Removing every day the dead fish, to prevent the formation of fungus. 

d. Removing all sediment. 

e. How to recognize the approach of the hatching by means of the points of the 
eyes which become visible. 

f. Keeping the hatched embryos clean. 

7. Placing the young fry in the waters where they are to be raised : 

a. Proper time for transporting the fry. 

b. The brook for the young fry, and its character. 

c. Transporting the young fry to the places where they are to be raised. 

d. Cans for transporting them. 

8, Some brief hints as to the management of trout ponds. 
9. Stocking with trout such waters as are adapted to the purpose, but where no 
trout are found: 

a. Various methods of stocking with grown fish, young fry, and with eggs: 
hatching of the same near the waters which are to be stocked. ape 

b. The last-mentioned method to be preferred; accustoming the fish to the water 
in which they are to live. 

ce. Choice of a good spring for embryonated eggs; a spring which has been tried 
and found to answer the purpose, even if far away, is to be preferred to one 
which has not been tried. 

d. Facility of sending eggs by mail. 

é. peesmont of the eggs, when they have arrived at destination. in the hatching 
roughs, 

10. Management of trout ponds; their cliaracter: 

a. If there is only one pond, it can be used only as a growing pond. 

b. If there are at least three ponds, young fish may be raised in them, 

ce. Hatching ponds, raising ponds, growing ponds. 

d. The food of trout in ponds. 

11. Growth of the trout: 

a, The growth of trout is possible wherever there is suitable food. 

b. Growing basins for trout; conditions of soil, abundant supply of suitable water: 
the proper control of this supply. : , 

e. The growth of the trout depends on ample food, and a limited space for moy- 
ing about. 
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(11.—THE RAISING OF TROUT—Continued. 
12. More extepsive arrangements for raising trout : 
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a. Circumstances under which they are made; if the object is to stock a large 


area of water, or if a large sale of eggs is looked for. 


b. Principal ideas which should guide persons in arranging a large establish- 


ment. 


c. The hatching house; conditions of soil and abundant supply of water, with a 
good fall. Essential characteristics of the hatching house: Protection against 
frost, sufficient light, so the eggs can be properly taken care of, close prox- 


imity to the dwelling of the inspector. 


d. Samples of hatching troughs adapted to large establishments; Williamson 


troughs. 
e. Apparatus for filtration and aeration. 
f. Packing and shipping of embryonated trout eggs. 


13. Hints on the raising of other species of salmonoids; where are such fish raised ? 


a. Raising of Thymallus vexillifer. 

b. Raising of Salvelinus. 

c, Raising of salmon. 
IV..—CONCLUSION. 

a. Brief review of legislation relative to the fish in question. 

b. Advantages of large fishery associations. 

ce, Exhortation to found small fishery associations. 

d. The German Fishery Association, and its influence. 


V.-—FINANGIAL STATEMENT OF THE HUNINGEN ESTABLISHMENT 


FROM APRIL 1, 1884, TO MARCH 31, 1880. 
INCOME. 


From the German ministry of agriculture for placing young salmon (one 
Million )pinvthe, Whine 281.26 ee we aisies 2a ode gcse saan eee 
Sale of embryonated eggs of salmonoids : 
(a) To'Germams ...--. 222 Beta eticl cares totes otefapeerat aioe veislsleel enlaces 
CDROM OLGlOMergn ceases ceiete seri see eit mie om te nina ae ee eee te ene aheeae 
Saleiofembryonatedierss of Coregonie.--.-- = 2 222 face eache soe eeeene 
Sale of carp.-.-- Sent Meee ashe AG eAé dteSudaeeaeno bau sooueo weesne ded se Ae 
Salerof iceland reedsy. jose een = ee eelael =< ee aya pbocou esac Bicdosiee ane 
VEIMMDUESCMION US: LOL, Wala Ons welenemate cio wisiele! ots) o/c} tala js sia/elninielanalal Smtae aleteretetets 


Salary of director, besides lodging -------.-----.------+---------+ +--+ 4-3: 
Two keepers, besides lodging ..:--. .----- ------ s--- +--+ 00 s-22- «os 2-2-2 
Secretary and treasurer .....----- ---- ------ ----- + een ees 2-2 ee secon 
Wages of workmen..-.-.------- Hop BECeI Ee pee copenoe ese Se ES Aes Fic : 
Traveling expenses of director 2... -... 22. .----2--- «2-04 2 -- 220-0 - 52 es 
Renu eround temt) Assn o 3 baboode CUA EFE Gee arc bo orbeats sores 
Purchase of eggs of salmonoids and fish,......--.---..----- SSaeine seater 
OOM OR NGH Ss | Ae o 22 saeeiem cleo aise sates cic. dado cis coo aseelsteee sioner aera 
IAC LGN OLS OO Ss Se Site os ci simeenerciave syajetain = oie = arcienaim= Dye ta se. Se ee ene Si 
ipLarye and 6x perlmeNbtSz- ser see= h-\s.o-\-epe = se acca 5 aks mee waraicepse sania 
Maintainineand improving ponds: G&c2=. 2... S225 ese eles seis 2a 
Maintaining and improving buildings..-......-..-.....-+-- RS rete os 
Wintareseen CX PeNses cscs <= nea ame eet ain n nin Sie ae tiele' Roe Oapieee sees 
HOLME NW CONSTLUCIONS) icecjr ine aeheineins| oc ate ace sacle A ese Ade Jeeaeiaess td we 


F 


BREScrIA, June 21, 1885. 
9 


$5, 497. 20 


1, 904. 00 
357. 00 


2.35. 00 


9, 020. 20 


856. 80 
456. 96 
471. 24 
714. 00 
380. 80 
499, 80 
2, 380. 00 
476. 00 
238. 00 
142. 80 
952. 00 
357. 00 
142. 80 
952. 00 


—— 


9, 020. 20 
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B.— NOTES ON FISH-CULTURE IN GERMANY, SWITZERLAND, 
' AND THE NETHERLANDS, BY DR. VINCIGUERRA. 


I.—GERMANY. 


1. Hiiningen.—The imperial establishment of fish-culture at Hiiningen 
is situated in Alsace, at a short distance from the Swiss boundary, and 
only 8 kilometers from Basel. Founded in 1854 by Professor Coste and 
two engineers, Berthot and Detzem, it passed through different phases 
and finally into the possession of the German Government; and since 
that time Mr. Hermann Haack has been its director. 

The establishment lras no fixed allowance from the Government, be- 
cause it should, if possible, be self-supporting, but the expenses have, 
so far, always considerably exceeded the income; and the deficiency 
has been made up by the German Government, in the shape of a com- 
pensation paid for young salmon placed in the Rhine every year. 

The ground on which the establishment stands belongs to the village 
of Blotsheim, covers an area of 39.56 hectares [977 acres], and is rented 
for an annual sum of $465.22. 

The water of the establishment is supplied by copious springs, of 
which there is a sufficient number in the neighborhood, from a small 
brook called the Augraben, and from the canal connecting the Rhone 
and the Rhine. For the hatching of the eggs Director Haack prefers 
this water to brook and spring water, because it seems that the latter con- 
tains larger quantities of the germs of the much-dreaded mold; more- 
over, it is too warm, having a constant temperature of 10° R. [54.59 F.], 
while the temperature of the brook and canal water falls even to the 
freezing-point. The water is no longer filtered in the true sense of the 
term; but before being distributed through the establishment, it passes 
through grates and fascines, in order to keep out any large foreign 
bodies. 

The ground floor of the principal building and that of the left wing 
are devoted to the hatching of the eggs of salmonoids. The eggs of 
the common trout are gathered and fecundated in the establishment 
from fish raised there; the eggs of lake trout, salmon, Salvelinus, Thy- 
mallus, Coregonus, &c., are received from abroad. Of the five kinds of 
American salmonoids introduced into Kurope a few years ago through 
the efforts of the German Fishery Association, two are raised in the 
establishment. These are the American trout, or ‘‘ Bachsaibling ” (Salve- 
linus fontinalis), and the California trout, or rainbow trout (Salmo irid- 
eus), both distinguished by their beautiful color and their fine shape. 
The former has already been sufficiently spread by fish-culturists; while 
the latter is not yet found so generally; although Mr. Haack thinks, if 
specially cultivated, it will yield very fine results. 

The Hiiningen establishment carries on an active trade in the eggs of 


9° 


salmonoids, $2,332.40 worth of these eggs having been sold during the 


580 REPORT OF COMMISSIONER OF FISH AND FISHERIES. _ [42] 


season of 188485; live fish are aiso sold, especially carp, and also 
trout, after they have for two or three years furnished sexual products 
for reproduction. Every year young salmon are placed in the Rhine 
to the number of from 500,000 to 1,000,000, and in return the establish- 
ment receives from the German Government a sum sufficient to cover 
the annual deficiency, provided it does not exceed $5,950. 

The hatching apparatus used in the large halls of the Hiiningen estab- 
lishment are still substantially those invented by Coste, having frames 
with a bottom of glass stems, although for these there have been sub- 
stituted, to a large extent, other frames with a bottom of metal staves, 
or a network of metal wire, used particularly when eggs of the finer 
kinds of fish, sueh as Coregomi, are to be hatched. Generally the eggs 
which are to be hatched in the establishment are, when near being 
hatched, placed in troughs made of pine-wood, about 3 meters long, 40 
to 50 centimeters broad, and 15 to 20 centimeters deep [about 10 x 13 
x 4 feet], at the lower end of which there is a metal grating to prevent 
the escape of the young fish. They are covered with a strong wooden 
lid to prevent mice and rats from getting in, and to have the develop- 
ment of the eggs carried on in darkness, which greatly favors such 
development. These troughs are then placed in the open air, and after 
the eggs have been hatched the young fish are fed until they are near 
losing their umbilical sacs, when they are immediately placed in some 
river or lake, it being considered better to place them in open waters a 
few days before they have entirely lost the umbilical sac. When the 
number of eggs to be hatched is very large, Mr. Haack also uses Cali- 
fornia apparatus, more or less modified; especially those recently con- 
structed by Professor Benecke on the principle of the La Vallette ap- 
paratus. 

The young fish destined to be raised in the establishment are placed 
in small basins laid in cement, into which water runs continually. 
Here they are raised and fed artificially, and are not taken out, except 
in very cold winters, when for some days they are placed in basins in 
the small wing on the right. There are also ponds for carp and for 
some other cyprinoids (Tinea, Idus, &c.), some small for winter, and 
others large for summer; these ponds are used for reproduction and the 
development of the young fish. The largest of these ponds covers an 
area of 1 hectare jabout 25 acres]. The ground where it was excavated 
was rented for the sum of $9.65 per annum, and the annual income 
from earp raising amounts to $289.50. 

After several experiments Mr. Haack has succeeded in transporting 
from Pisa to Hiiningen live young eels, known by the name of “blind 
eels.” He kéeps them for a certain time in cemented basins, and then 
ships them to other parts, some as far as the most remote portion of the 
province of Pomerania. 

The imperial establishment of Hiiningen is the one which has given 
the greatest impetus to the spread of the industry of fish-culture; but 
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at the present time this industry has made such rapid strides in Ger- 
many, that Mr. Haack deems it proper and advisable that the Govern- 
ment should cease to carry it on exclusively, but let private enterprise 
take hold of it. 

2. Selzenhof.—The fish-cultural establishment of Selzenhof is situated 
about an hour and a half’s journey from the city of Freiburg in the 
Grand Duchy of Baden. It belongs to Mr. Schuster, the mayor of Frei- 
burg, who founded it in 1865, and enlarged it in 1872. It does not re- 
ceive any fixed subsidy; but the Baden Government pays it for the 
young salmon placed in the Rhine and for the Coregoni placed in the 
Lake of Constance, on the shores of which Mr. Schuster has another es- 
tablishment, Radolfszell. 

It furnishes embryonated eggs to the German Fishery Association, 
and to many public and private fish-cultural establishments. ’ 

The eggs are hatched in a small one-story building, divided into three 
rooms, two large and one small. The water comes from a brook running 
at a short distance from the house, but as in winter this water is too 
cold, itis then mixed with spring water, which is warmer, so that in the 
hatching-room its temperature is not lower than 2° R. [36.5° F.].. The 
water passes through a sand-filter, which need not always be employed, 
as the water is very pure. The hatching-rooms are somewhat lower than 
the filter, and the water which enters through two pipes, one for each of 
the large rooms, circulates in an open canal, constructed of masonry, 
placed at a certain height along the walls, whence it falls into the troughs 
below. To each of the openings perforated metal tubes are attached, for 
the purpose of aerating the water, which process Mr. Schuster considers 
very important, and endeavors to further it by every possible means. 

The kinds of fish on which Mr. Schuster operates all belong to the 
family of the salmonoids, and are especially the Rhine salmon, river 
trout, lake trout, Salvelinus, Thymallus, and Coregonus. A trade is also 
earried on in trout eggs fecundated by salmon milt, which are much 
sought after by fish-culturists, because the hybrids obtained by this 
process develop very rapidly and do not go into the sea. He has also 
undertaken the culture of Salmo fontinalis and Salmo irideus from North 
America. 

The troughs which serve for hatching the eggs are cemented and 22 
in number. Their length varies from 360 to 480 centimeters, and their 
breadth is 45, and their depth 18 centimeters. [Hach trough is there- 
fore about 14 feet long, 18 inches wide, and 7 inches deep.] They are 
covered with wooden lids, having some openings provided with grating. 
The eggs are placed on wire frames, which can be placed one above the 
other. There are also employed some California boxes, according to a 
model prepared by Mr. Schuster. 

There are 9 ponds, which areused for raising young fish and for keeping 
the spawning fish. Two of these ponds are for carp. The ponds are 
arranged one above the other, so that the water passing from one pond 
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to the next forms a little waterfall, and is therefore always properly 
aerated. The Selzenhof establishment can hatch about 3,000,000 eggs 
at the same time. 

3. Radolfszeli.—This establishment is situated in the little town of 
Radolfszell on the ‘‘ Untersee,” a branch of the Lake of Constance, and 
like the preceding one it is the property of Mr. Schuster. It was founded 
in 1877, principally for the purpose of reproducing Coregont. It con- 
sists of one large hall, which formerly served as a public bath. The 
water used in it is the common drinking water of the place, and is not 
filtered. In summer its temperature is about 8° Rh. [50° F.], and in win- 
ter it sometimes falls to 19 R [34° F'.] The water is contained in a reser- 
voir placed in the highest part of the hall, and thence it is by wooden 
conduits led into the troughs, of which there are 7, some without di- 
visions, and with several compartments, on the Williamson system. 
The troughs are at some height above the ground, resting on wooden 
supports. For the hatching of Coregont a Holton apparatus is princi- 
pally employed. It consists of a kind of wooden box into which the 
water enters through a hole in the bottom, and graduaily passes through 
15 frames made of iron wire, placed one above the other. Hach of these 
frames can hold about 20,000 eggs. The water finally flows over the 
upper edge of the apparatus. 

Although the principal fish raised in this establishment are Coregoni, 
some other fish are also cultivated, as the lake trout (among them the 
famous trout from Luke Garda, some young specimens of which I saw, 
which had been raised in the establishment), Salvelinus, and Thymallus. 
They are placed in the upper course of the Rhine, and some in the lake, 
where formerly they were not found. After the river and lake had been 
stocked, people soon began to catch these fish. The German Fishery 
Association pays a reward of $1.19 to every fisherman who can prove 
that he has caught one. 

4, Seewiese.—The establishment of Seewiese near Gemiinden in Fran- 
conia (Bavaria) belongs to Mr. Frederick Zenk, of Wiirzburg, who 
founded it in 1881 on ground belonging tv him, and entirely at his own 
expense. The establishment does not receive subsidies of any kind, and 
has no other income except from the sale of eggs and fish. 

The hatching room is 20 meters long, 9 broad, and’3$ high [about 655 
x 294 x 114 feet]. The water rises to a height of 2 meters [about 63 
feet] above the fioor, and runs along the northern wall in a pipe having 
a diameter of 8 centimeters [about 3} inches.] It generally comes from 
a brook in the neighborhood, whieh contains a great many fish, and is 
therefore called the ‘“‘ Fischbach.” The temperature varies from a max- 
imum of 10° R. [54.5° F.] in summer, toa minimum of 1° R. [34° F.] in 
winter. . 

If the water flows too warm or too cold, it can be mixed by a small 
hydraulic pump; or there may be substituted for it spring water, hav- 
ing a constant temperature of about 5° R. [48° F.| The water of the 
brook is filtered through an apparatus containing sponges and sand. 
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The hatching-troughs are of wood carbonized on the inside; their 
number is 20, and they are arranged in groups of 4each. The frames 
used are those of Coste, and others having a network of metal wire. 
Some California boxes of various systems are also used. 

The fish raised in this establishment are river trout, lake trout, 
Thymallus, Salvelinus, and cross-breeds of Salvelinus ( 3) and trout ( @ ); 
also some American species, as Salmo sebago and Salvelinus fontinalis. 

Besides the above-mentioned hatching-house, there is another smaller 
one, fed exclusively by spring water, where, besides ordinary troughs, 
circular porcelain apparatus (according to the La Vallette system) are 
used. 

There are also 20 ponds of different size for young Salmo sebago and 
American Salvelinus, from which, though only two years old and not 
more than 15 centimeters [6 inches] long, Mr. Zenk has already obtained 
eggs. In these ponds there are also carp, bass, tench, and golden orf 
(Idus melanotus var. aureus). 

In the large hatching-room there can be kept and developed about 
6,000,000 trout eggs. 

5. Cosmandorf.—Near the village of Cosmandorf, between Dresden 
and Tharand, in Saxony, a short distance from the confluence of the 
“red” Weisseritz and the “wild” Weisseritz, there is a small fish-eult- 
ural establishment belonging to Mr. Mittag, one of the proprietors of 
the fisheries in the Weisseritz and the Wesenitz, who, among other 
economical enterprises has undertaken to restock these waters by means 
of artificial fish-culture. He does not receive any direct subsidy from 
the Government, but it furnishes him gratuitously the ¢mbryonated 
salmon eggs, which are to be placed in the Weisseritz; and also pays 
him 31 cents for every thousand young salmon which have been hatched 
in his establishment. Mr. Mittag is, however, obliged to furnish the 
necessary material for Prof. Nitsche’s fish-cultural course at the Tha- 
rand Academy of Forestry. The establishment has been in existence 
about six years. Some time before this another much larger establish- 
ment was founded, but proved an entire failure. 

The water is supplied by a mill canal which comes from the “red” 
Weisseritz, and also furnishes the water-power for a manufactory of 
wood material (pasteboard), The water is not filtered, although this 
would be beneficial on account of the sediment from the manufacture 
referred to above. The temperature, during the hatching season, 
varies from 1° to 6° C. [34° to 43° F.]. 

The hatching-house is small; it has double wooden walls with a layer 
of hay between them. The water runs along one of the walls ina 
wooden canal. It should be noted that the faucets of the pipes through 
which the water flows into the hatching apparatus are not, as is gen- 
erally the case, on the sides of the pipes, but at the very end of the 
pipe, in order to make it more difficult for the sediment to gather. The 
hatching apparatus which I saw consisted of twelve California boxes, 
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on the von dem Borne plan, but without the third inside box. I also 
saw a Holton apparatus, but it was notin use. Outside the hatching- 
house there is a wooden tank containing trout of both sexes destined 
to serve as propagators. 

The establishment does not have a commercial object, and only serves 
to stock the neighboring waters. Only trout and salmon are raised. 
An attempt was made some time ago to introduce Salvelinus in some of 
the ponds, but they were soon devoured by the trout. 

6. Tharand (Academy of Forestry).—There is not a genuine fish-cult- 
ural establishment, with a practical object, near the Tharand Academy 
of Forestry ; but it possesses only a small room for the various hatching 
apparatus used by Professor Nitsche in his fish-cultural course. He 
showed me all the material used by him in this course, which never lasts 
longer than a week, and which has already been followed by good 
results. 

7. Wilthen.—This establishment is located near Schirgiswalde, in 
Saxony. Its foundation is due to the above-mentioned course of fish- 
culture by Professor Nitsche at Tharand. The ground belongs to the 
Catholic church at Bautzen, and the establishment is managed by Mr. 
Waurick, superintendent of forestry, who deserves credit for having 
founded it. But here, as in other places, the monks had in olden times 
already constructed somecarp ponds. At present only trout are raised 
for the market. The establishment does not receive any subsidy. 

The water comes from a spring at a distance of about one kilometer 
[nearly two-thirds of a mile] and is led through a conduit into a receiv- 
ing reservoir, whence it passes into the hatching-house. The temper- 
ature of the water, at'the time of my visit, was 2° R. [36.59 F’.]; but it 
may fall to the freezing-point, and rise a great deal in summer. The 
water is filtered through two flannel filters, which are in the hatching- 
room. It flows through a wooden conduit, which can be opened in order 
to be cleaned. This conduit, outside the house, and the tank, are cov- 
ered with straw to prevent the water from freezing. 

For hatching, California boxes are used (Nitsche system), and wooden 
troughs, about 1$ meters [5 feet] long. In each of these there are two 
wooden frames with a wire bottom, on which the eggs are placed. After 
the eggs are hatched, the frames are removed, and the young fish are left 
free in the troughs until they have lost the umbilical sac, or even some 
time longer, feeding them artificially with meat chopped fine. They are 
then taken to the brook, fed from the receiving reservoir with spring 
water, where they remain till autumn, when they are caught and con- 
veyed to the ponds, where they stay at least a year, until they have 
reached a weight of at least 250 grams [5? 0z.]. Above the place where 
the fish are the brook is closed by a sluice, and below by a metal grating, 
so that the fish cannot escape. 

There are a great many ponds, some of them very large; they are 
connected with the brook which passes through them in the shape of 
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small waterfalls, which serve to aerate the water and prevent the es- 
cape of the fish. In summer the temperature of the water may rise to 
25° or 30° C. [77° or 86° ¥.| without injuring the trout contained in it. 

The fish in the ponds are fed artificially with meat—ground meat 
(which generally serves as a fertilizer)—and with the larve of flies. To 
obtain these, poles are rammed into the bottom of the ponds, and the 
carcass of some animal is placed on them. The flies deposit their eggs 
on the carcass, and the larvee which develop from them gradually fall 
into the water and serve as food for the young trout. 

8. Liibbinchen.—TLhis model establishment is located near the city of 
Guben, in the Prussian province of Brandenburg, and belongs to Mr. 
Kekardt, one of the men to whom the industry of fish-culture is deeply 
indebted. Aithough it may be said that there is hardly any kind of 
fish, to which fish-culture is applied, which he has not cultivated, there 
are two to which he has specially devoted his éfforts, namely, Coregonit 
and carp. 

The Liibbinchen property covers an area of 10 hectares [nearly 25 
acres|, 9 of which are occupied by ponds, but at some distance Mr. Eck- 
ardt owns 400 hectares [9883 acres], with some lakes containing a great 
many fish. 

The water comes from two springs, distant about 1 kilometer [nearly 
% mile] from Mr. Nckardt’s house. It passes underneath an open vault, 
in order to get some air, and is then conveyed about 200 meters [219 
yards|. It feeds the ponds and the basins, and is again collected in a 
small lake. It also forms a small brook destined for young trout, and 
from this brook comes the little stream which enters the hatching-house. 
The water is not filtered. : 

The hatching-house covers an area of hardly 4 square meters [43 
square feet|, The water runs in an open conduit of wood, bituminated. 
The apparatus used for hatching are the boxes invented by Mr. Eckardt, 
each of which can hold as many as 20,000 Coregonus eggs, and have the 
advantage that they can be placed one above the other. There are raised 
artificially Coregonus, trout, European and American Salvelinus, &e. 

The ponds and basins are more than 100 in number, and, as has ° 
already been stated, occupying an area of 9 hectares [224 acres]. The 
largest pond covers more than 1 hectare [about 24 acres]. The first 
ponds, in the immediate neighborhood of the house, are about 14 meters 
[5 feet] deep, and have some small canals through which the water rans 
all the year round, so as to keep them clear.- The oxygenation of the 
water is kept up by reeds and water lentils, which grow in the ponds 
in great abundance. Beyond these ponds there is a !arge pond, about 
4 meters [13 feet] deep, and some smaller ponds. 

There are also some wooden and cemented tanks, containing pike, 
Silurus, tench, crucians, golden orf, &c. There are carp weighing as 
‘much as 14 pounds. There are 24 cemented basins, covering each an 
area of about 50 square meters [538 square feet]. In these there are 
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sterlets frem the Volga, Coregont from the Madue lake and from the 
Lake of Constance, American Coregoni, Salvelinus, Salmo irideus, &e. 

The temperature of the water in the pond» does not differ much from 
that of the air; in summer it may get as high as 20° to 25° R. [77° to 
58° I*.], and in winter the ponds are apt to freeze. Mr. Eckardt deserves 
special credit for having succeeded in hatching the eggs of the delicious 
Coregont of the Madue lake, and artificially raising these fish, which are 
greatly esteemed by Germans; but still more for the impetus he has 
given to the industry of carp cultivation. He succeeded in transporting 
the eges a considerable distance by causing the carp to spawn on juniper 
branches placed in the ponds,-these eggs being glutinous and therefore 
adhering to the branches. After these branches have been in the water 
some time they are taken out covered with eggs, which, even when trans- 
ported some distance, will, under favorable conditions, develop nor- 
mally. In special and very simple apparatus he ships live carp to a 
great distance, even as far as North America. 

9. Berneuchen.—The most important fish-cultural establishment visited 
by me is without doubt the one belonging to the distinguished fish- 
culturist, Max von dem Borne, located on his estate of Berneuchen, at a 
short distance from the city of Kiistrin, in that part of the province ot 
Brandenburg called the ‘“‘ Neumark.” Mr. vondem Borne founded this 
establishment in 1876, entirely at his own expense, and he does not re- 
ceive any subsidy whatever. As a general rule he does not carry on 
the business of selling eggs or fish, and merely labors in the public in- 
terest for the German Fishery Association. 

Tbe water of the Berneuchen establishment is brought from a stream 
called the “ Mietzel,” by means of a canal, which also furnishes the water- 
power for some mills. Its temperature varies very considerably; in 
winter it falls as low as zero (when I visited Berneuchen its emperature 
was 2° R. [36.59 I*.]), and in summer it may get as high as 20° R. [77 F.]. 
The roof of the hatching-house is covered with tarred pasteboard, under 
which there are two thicknesses of boards, to which recently one of 
pasteboard has been added; one of the walls runs along the canal and 

-isof masonry, while the othersare of wood. Inside, the house is divided 
into 2 rooms; in the first there are 4 basins, 1 large and 3 small ones, 
intended for young carp; and the filtering apparatus. The water is 
made to pass through four compartments filled with sand, and through 
a flannel filter. Irom these filters the water passes into the second room, 
in the middle of which it runs in an open conduit of cement, from which 
by means of common faucets it is distributed to the right and the 
left. On both sides, and a little lower than the central conduit, there 
are cement basins, 7 on each side, about 2 meters long [64 feet]. Tach 
of these basins contain 4 California boxes, the 2 upper ones large, and 
the lower ones somewhat smaller, which serve for hatching salmon and 


trout eggs. Tor hatching Coregonus eggs a special apparatus is used, ° 


invented by von dem Borne, and called the ‘automatic selector.” To 
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each of these hatching apparatus there is attached a smail box, intended 
to gather the young fry after they have slipped out of the egg. When 
this has taken place, the young Coregoni fall.into the basins below, which 
have about 3 centimeters [14+ inches] of water, while the young salmon 
and trout are left in the hatching-boxes. The hatching apparatus have 
covers, because otherwise one rat could in one night destroy the entire 
contents. The room can be heated artificially. Besides eggs of various 
German salmonoids, I saw in process of hatching eggs of American 
Coregoni and Salvelinus. 

Mr. von dem Borne also has 22 ponds, the largest covering an area 
of 114 hectares [about 284 acres]. In these there live and are raised 
fish of many different kinds—salmonoids, cyprinoids, &c. In the ma- 
jority of the ponds, however, there are carp, the ponds being arranged 
according to the Dubitsch system, already described by me fn another 
report. Among the foreign kinds the black bass ({Huro nigricans) from 
Tlorida deserves special mention, as Mr. von dem Borne has succeeded 
in propagating this fish in his ponds. This kind, like the bass and some 
other fish, deposits its eggs among stones; and it is therefore necessary 
to prepare a bed of small stones in the place where it is intended they 
shall spawn. 

10. Michaelstein.—In 1880, by an agreement between the Governments 
of Prussia, Brunswick, and Anhalt, for the purpose of stocking the pub- 
lic waters of the Harz Mountains, a fish-cultural establishment was 
founded in Michaelstein, near Blankeaburg, with Mr. Dreckmann, su- 
perintendent of forests, as director. After his death Mr. Wegener be- 

same its director. As far back as the Middle Ages there were ip this 
neighborhood carp ponds, constructed by the monks. 

The water comes from one of the ponds close to the establishment 
and passes through a small grating; thence it passes into a filter com- 
posed of six boxes, the first containing pieces of sponge, the second 
sand, the third again sponges, and so on, alternating. In winter the 
temperature of the water falls to the freezing-point. After the water 
has reached the hatching-room it is, by means of faucets, to which small 
flannel bags are sometimes attached with the view to better filtration, 
distributed through the apparatus, which are California boxes modified 
according to the Schuster system. These boxes are arranged on 9 
wooden staircases, each of the 14 steps containing two boxes; there- 
fore in all 252 boxes. Each box may contain about 10,000 trout eggs. 
There are also 4 large cemented tanks for grown trout, and some wooden 
troughs, which are only used in case of absolute necessity. Besides 
river trout, Salvelinus and American trout are raised in this establish- 
ment. Some of these, two years old and weighing about 3 pounds, 
have already propagated the species under artificial cultivation. 

There are a great many ponds, some of which might possibly be used 
for trout, and others for salmonoids, while in others carp alone can be 
raised, because the bottom is too muddy for others. In these ponds are 
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kept the fish which are to serve as propagators, and they are caught 
when the time for fecundation has come. 


II.—SWITZERLAND. 


11. Neuhausen.—This establishment is located about 300 meters [328 
yards] from the celebrated falls of the Rhine. It belongs to the canton 
of Schaffhausen, which founded it in 1877. It is under the superin- 
tendence of Mr. Moser-Ott. 

The water comes from a spring about 200 paces from the establish- 
ment, and is carried through a conduit about a meter and a half [5 feet] 
below the level of the fioor. The temperature is not very high, nearly 
always 7° R. [about 48° F.]. It is not filtered. It rises to the ceiling 
of the hatching-house, whence it falls into a long, rectangular wooden 
basin, from which through vertical pipes it descends into the hatching- 


room below. To each pipe there are two troughs. These are of wood,: 


about 23 meters long, 40 centimeters broad, and 20 centimeters deep 
[about 98 x 16 x 8 inches]. They are arranged in couples, each couple 
having one pipe through which the water flows into the troughs, and 
one common outlet pipe. The number of troughs is 16. The water in- 
side the troughs reaches a height of about 6 centimeters |2% inches] 
during the hatching of the eggs, which are placed on frames of var- 
nished iron wire, but after the eggs have been hatched the height of the 
water is reduced to 3 centimeters [13 inches]. There are also in use 
small wooden troughs 80 centimeters long [314 inches]. In the hateh- 
ing-room, 10 meters long and 74 meters broad jabout 53 x 25 feet], there 
is also a large tank for live fish. 

The only kinds of fish raised at Neuhausen are trout, salmon, and 
Thymallus, with the view to placing them in the Rhine, on the account 
of the canton; but a small trade is also carried on, principally in fecun- 
dated salmon eggs which have not yet become embryonated. 

There are two small ponds for keeping trout, especially males, which 
are to furnish the material for reproduction. 

In the Neuhausen establishment about 500,000 eggs can be hatched 
at one time. 

12. Dachsen.—On the opposite bank of the Rhine, a little farther dis- 
tant from the falls, there is the establishment of Dachsen, on territory 
belonging to the canton of Zurich, which founded it in 1875, but re- 
duced it to its present condition in 1881. 

It is under the management of Director Asper, of Zurich. The water 
comes from springs close to the establishment and is collected in a res- 
ervoir, Whence through a pipe it flows into the hatching-house. It is 
not filtered, but the end of this pipe has a grating to prevent any mud, 
leaves, &c., from entering. In winter its temperature is 5° to 6° R. 
[434° to 455° I*.], and is somewhat higher in summer. Inside the room 
the pipe conveying the water rises vertically from the floor and flows 
into a canal in the center,.constructed of masonry, and raised about 2 
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_ meters [65 feet] above the pavement. From this central canal the water 
flows into troughs, arranged perpendicularly on either side of the same, 
through pipes about 20 centimeters [8 inches] long, which empty into a 
flower-pot without bottom filled one-third with sand, resting on the net- 
work of metal wire, which covers the upper part of the trough. Thus 
the stream of water is broken in its fall, and is aerated. The troughs 
are of wood, 24 in number, and of the same dimensions as those used 
at Neuhausen. No frames are used, but the eggs, as well as the young 
fry, rest on a bed of sand and very fine gravel, at least 4 centimeters 
[14 inches] high. Hach trough may contain about 20,000 eggs, 

As at Neuhausen, there are two ponds for trout, especially for males, 
selected as reproducers. The kinds of fish raised are salmon, trout, 
and Thymallus, for stocking the Rhine. No trade, properly so-called, is 
carried on; but exchanges are made with other establishments, for in- 
stance, with Hiiningen. 

13. Zurich.—The Zurich establishment is located at the place where 
the river Limmat flows out of the lake, and is under the immediate 
supervision of Dr. Asper. Like the Neuhausen establishment it belongs 
to the canton of Zurich. 

The water comes from the Lake of Zurich. Itis brought into the city 
by pumps, and is used by the people of Zurich as drinking water. Be- 
fore being used it undergoes a thorough process of filtration. In winter 
its temperature is generally 3° to 4° C.[37.4° to 39,29 F.], while in sum- 
mer it can reach and exceed 20° C. [68° F.]. It circulates inside the 
hatching-room by means of a pipe suspended from the ceiling. 

The establishment is provided with hatching apparatus of different 
kinds: Wooden and zinc troughs, California boxes of various systems, 
small troughs of cement, &c. In the troughs the eggs are at first laid 
on frames of metal wire, but when they are near to being hatched they 
are placed directly on the bottom covered with gravel or sand. Sal- 
mon and trout eggs are hatched for the Limmat and the Rhine, and 
Coregonus eggs for the Lake of Zurich. | 

For the latter kind of fish the American method answers well; it 
consists in keeping the eggs ina kind of large cylindrical bottle of 
glass, with, a large mouth, closed by a perforated tin lid, pierced in 
the center by a pipe through which the water passes, and again flows 
out through the holes in the lid. In this manner the development of 
the much-dreaded parasitical fungi is prevented, especially during the 
first period of the development of the eggs. When the eyes become 
visible the eggs are placed iu an ordinary California box. 3 

At Geneva, Zug, and in some other places another apparatus was 
used with considerable success, consisting of a large glass funnel, 30 to 
40 centimeters [about 14 inches] high, which is filled with eggs till 
within a short distance from the top, and into which the water. enters 
through the lower aperture, keeping the eggs in motion and carrying 
away the dead and spoiled ones, which are lighter than the others. 
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Dr. Asper has also been successfui in hatching eggs of the American 
Coregonus, and has placed some young ones in the lake. 

14. Geneva.—lIn the quarter of Geneva known as “Sous Saint Jean,” 
is located the fish-cultural establishment belonging to the canton of 
Geneva, which at present is under the direction of Mr. Covelle. 

The water comes from the Lake of Geneva, and is the same which is 
used as drinking water in the city. In winter its temperature is 6° C. 
[42.8° F'.] and sometimes it falls to 4° C. [39.2° F.]; in summer it is 
very warm, but during that season no operations are carried on in the 


establishment. Generally it is not filtered, but when a north wind (the — 


so-called “bise”’) prevails, it becomes turbid, and at that time it is, when 
coming out of the faucets, made to pass through a zinc box divided into 
two compartments, half filled with gravel. Mr. Covelle, however, pro- 
poses to substitute for these apparatus a large filter, to be placed out- 
side the building. 

The water runs along the walls of the hatching-room, which is 13 me- 
ters long and 12 broad [nearly 43 x 40 feet], in iron pipes, which are 
preferable to wooden ones, because parasitical fungi are not so apt to 
form in them. 

In the hatching-room there are 28 troughs, placed in two double rows, 
each containing 7; they are cemented, 25 meters long and 70 centi- 
meters broad [about 98 x 28 inches] on the inside. The one standing 
against the wall is 20 centimeters [nearly 8 inches] higher than the outer 
one. For each trough there is a faucet, to which is attached a winding 
appendage of brass, with a small hole at the end ; so the water does not 
flow out more than at the rate of 6 liters [about 6§ quarts] per minute. 
Inside this tube is placed a small grating, which prevents all matter 
from stopping up the hole. The water flows from the upper trough into 
the lower one through a “inc pipe, to which is attached a distributing 
apparatus, which may also be attached to the upperdéaucet. The lower 
troughs have as an outflow a straight iron pipe, terminating at the top 
in a small grate. 

These pipes, joined two and two, lead to a conduit under the pave- 
ment, which ends in a large basin placed at the end of the room, which 
serves for keeping, separately, the male and female propagating fish. 

For hatching Coregonus eggs the funnel-shaped apparatus already re- 
ferred to is used. It is provided with a metal edge with a vertical 
grate, which runs along a peripheric canal, whose opening comruni- 
cates with the conduit of the edge, from which the young fish and the 
spoiled eggs fall, while the good ones remain at the bottom. 

The hatching frames which Mr. Covelle places in the large troughs 
have a bottom of metal wire with very narrow interstices. I think, 


however, that a network with larger openings is preferable, which would 


allow the young fish to pass through soon after they are hatched. The 
bottom of the troughs is generally covered with very. fine gravel. 
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The Geneva establishment hatches eggs of the Swiss and American 
Coregonus, Thymallus, and Salvelinus, but principally eggs of lake 
trout, of which about 500,000 are raised per annum. The attempt has 
been made to introduce salmon in the lake, but it has not proved suc- 
cessful. 


JII.— NETHERLANDS. 


15. Velp—The Velp establishment is near Arnhem, at a short distance 
from the castle of Billiom, on the river Yssel. Its director is Mr. H. E. 
Bontjes. It was founded in 1871, with a view to placing young salmon 
in the Yssel; but now it distributes them in nearly all the rivers of the 
Netherlands. The Dutch Government pays about 1 cent for every young 
salmon, and about 10 cents for every one-year-old salmon placed in pub- 
lie waters, expending for this purpose a total sum of nearly $5,000. The 
establishment consists of a large and very high hall, 15 meters long and 
10 meters broad [about 49 x 33 feet]. 

The water used is spring water. It comes in an open canal, a distance 
of 4 to 5 kilometers [about 3 miles]. In winter its temperature some- 
times falls to 1° C. [34° F.], and even lower, while in summer it rises to 
20° [77° F.]. Near the establishment it is collected in galvanized-iron 
pipes, through which it flows into a basin placed in front of the house, 
whence it passes into another basin inside. The water first goes into a 
little room, and is gathered in a cask, through a metal grating intended 
to keep out all impurities; thence it passes, through a funnel filled with 
small sponges, into a large vat, half filled with gravel, and from this it 


goes into the hatching-room. In this room there are four rows of double 


troughs, in cement, arranged on six steps. The lower trough, however, 
is not divided, and each row therefore consists of ten vessels, ach 2 me- 
ters long and 36 centimeters broad [about 79 x 34 inches], and of a last 
one twice as broad. In these troughs the salmon eggs are placed on 
Coste frames, which often have a network of clay pipe-stems. Above 
the cement troughs others, made of wood, can be placed. The water 
flows under the pavement of the hall, whence it rises vertically in pipes, 
through which’ it flows into the troughs. 

Besides the two basins referred to for trout and one-year-old salmon, 
there are five basins for salmon, six for trout, and two for Chinese gold- 
fish. During the first state the young fish are fed with brains chopped 
fine, then ae heart, &c. 

The eatalianinent makes a specialty of hatching Sion eggs, of 
which it can hold 500,000. The eggs are mostly obtained era fish 
caught in the Netherlands, and in that case from dead females and from 
fish from the Upper Rhine. Besides salmon I have seen the eggs of 
trout and the American Salvelinus hatched in this establishment. 

16. Apeldoorn.—The establishment of Apeldoorn, foun ded in 1880 by 
Mr: J. Noordhoek Hegt, is 4 Dutch miles from Apeldoorn. It receives its 
water from a spring at a distance of about 3 kilometers [nearly 2 miles], 
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which yields 10,000 cubic meters [about 350,000 cubie feet] of water per 
day. Close to the hatching house it falls about 4 meters [13 feet], and 
is partly gathered in an open wooden canal, which serves to bring it 
into the hatching house. It is not filtered. Its temperature, even in 
very cold winters, is 2° to 3° C. [35.69 to 37.49 F.]. 

There are in all seventy-two troughs, generally double, arranged in 
three rows. Some of them are still of wood, but they will soon be re- 
placed by others of cement. 

There are many ponds and basins for fish of different kinds, intended 
for raising fish and for selling them. The principal object of thisestab- 
lishment is to raise young salmon for the Rhine, but it also hatches eggs 
of common trout, lake trout, American trout, American Salvelinus, and 
California salmon; likewise crucians, carp, gold tench, and other cypri- 
noids. 

IV.—FIsH-CULTURAL METHODS. 


There are two methods in use for increasing the number of different 
kinds of fish: The first, in which human influence is reduced to its mini- 
mum, consists in placing the fish under the most favorable conditions 
for spawning. This may be called protective fish-culture, and is known 
by the name of “ pond-culture;” it is particularly adapted to the cypri- 
noids, and among these specially to the carp. 

sy the second method the eggs are taken from the fish, mixed with the 
milt, and hatched, and the young fish are cared for and fed, until the 
suitable time has arrived for placing them in the water; natural pro- 


cesses are followed as closely as possible, and all hurtful influences kept 


away. This last is genuine artificial fish-culture, and is especially ap- 
plicable to fish which, like the salmonoids, spawn in winter, and conse- 
quently do not develop too rapidly. 
Protective fish-culture does not demand so much ¢are as artificial 
fish-culture, and can easily be carried on even on a large scale. In fol- 
lowing the protective method the fish-culturist should confine himself 
to providing favorable conditions for the fish which he intends to raise, 
leaving all the rest of the work to nature. If carp are to be raised, there 
are placed (in the spawning-season) in a small pond, covering an area of 
1,000 square’ meters [10,764 square feet], which has been kept perfectly 
dry until a few days beforehand, two male and one female fish, which 
have been carefully selected. These fish will spawn in a few days, and 
the young fry will develop very rapidly. After they have lost the um- 
bilical sac they should be placed in a larger pond, covering an area of at 
least 1 hectare [24 acres], or in the waters for which they are intended. 
The bottom of the pond used for reproducing carp and other cyprinoids 
should be muddy; while for bass, American perch, and other fish it 
should be gravelly. By allowing the carp to spawn on juniper branches 
Mr. Eckardt has sueeeeded in eonveying the eggs from one pond to-the 
other, and he ships them by railroad in the same manner in which the 
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eggs of salmonoids are usually shipped. An important condition for 
raising carp is that the ponds can be laid entirely dry. 

The rules to be observed in-artificial fish-culture are, however, much 
more numerous. According to Benecke they may be classed under the 
following categories: Obtaining and fecundating the eggs in an artifi- 
cial manner, hatching them, raising the young fish until they have lost 
their umbilical sac, shipping them, and placing them in suitable 
waters. 

The artificial fecundation of fish eggs is, at present, generally prac- 
ticed according to the dry method, the Russian method of Wraskij. By 
a gentle pressure on the abdomen the mature eggs are extracted from 
the body of the female, and allowed to drop into a dry vessel; over the 
eggs is poured the seminal liquid obtained in the same manner from 
the male; the mixture is gently stirred with the hand, gradually adding 
a little water. Eggs have even been successfuily fecundated which 
had been taken from female fish which had been dead several hours. 

The best fish for propagators are those which are not too old; this ap- 
plies particularly to the male fish. It is advisable not to use the same 
fish as propagators for several years in succession, with the view to 
avoid the evil consequences of the fatty degeneration of the genital 
organs, advanced age, and consanguinity. If the fish selected for the 
purpose of reproduction are healthy and fine, their products will be so 
likewise. It is possible to produce hybrids; but these, besides being 
barren, show a very high rate of mortality, and in my opinion their 
raising can not be recommended. 

The eggs, after having become fecundated, are subjected to the 
hatching process. In a temperate climate this process may be effected 
in the open air and in open waters, in apparatus either floating or 
placed on the bottom of a brook or some other water-course; but it is 
always safer, and in most cases absolutely necessary, that the hatching 
should be done in covered and inclosed places, which are called hateh- 
ing-houses. These should be constructed in such a manner that the 
water inside is not liable to freeze ; they should have sufficient light, 
so that there is no difficulty in selecting the eggs; but the light should 
not be too strong, because this favors the development of alge and 
parasitical fungi. 

The principal question which should engage the attention of fish-cult- 
urists, is the selection of the water destined for the hatching-house. It 
should be clear, free from impurities, have a low and even temperature 
(possibly from 2° to 5° C. [35.6° to 41° F.]), and, what is still more im- 
portant, should be abundantly aerated. These conditions are found 
particularly in brook water, which has only one fault, namely, that it is 
frequently muddy. Spring water is generally too warm and too little 
aerated, but both these defects may be remedied by letting it, before 
entering the hatching-house, run for some distance through a covered 
canal over a bed of gravel, and forming some little falls. Wherever 
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these two kinds of water are found in the same neighborhood, it will be 
best either to use only one or to mix the two. Whenever brook water, 
and even when spring water is used, one should not fail to let it pass, 
before being used, through a filtering apparatus, which usually con- 
sists of one or more vats or basins half filled with gravel, through 
which the water is made to flow. Small pieces of sponge may also be 
used, and the American filters of flannel have also been found to an- 
swer the purpose very well. The modern hatching apparatus, in which 
the eggs can be stirred and washed without difficulty, render it less 
necessary to filter the water. 

In cold countries all possible precautions should be taken to prevent 
the freezing of the water, by placing the pipes through which it flows 
before entering the hatching-house at a certain depth below the ground, 
and by enveloping them in straw or other non-conductors of heat. 

Inside the hatching-house the water should be gathered in a reservoir, 
or should run in a canal (an open one to be preferred) at a height of at 
least 2 meters [64 feet] above the pavement; the canals may be of wood, 
cement, or metal, according to circumstances, and from them the water 
should fall vertically into the hatching apparatus placed below. The 
object of letting the water fall from a certain height is to add to its 
aeration ; special contrivances attached to the pipes may also serve this 
purpose. 

The hatching apparatus generally used in large fish-cultural estab- 
lishments are cement troughs, as being the most durable and less 
apt to favor the development of parasites on the eggs. The eggs may 
be placed in these troughs, on frames with a wire bottom, the bottom 
being covered with very fine gravel. Wherever water is abundant it is 
advisable that each trough should have a separate faucet, because if 
parasites should develop in any one of them the infectious germs can 
easily be removed.: Even wooden troughs may be used, provided they 
are carbonized on the inside, or at least tarred. In small, especially 
private, establishments the most useful hatching apparatus 1s the Cali- 
fornia box, of whatever model it may be. sabe however, are prefer- 
able in which the water flows through a very large opening. 

After the eggs have been placed in the apparatus strict watch should 
be kept over them to remove immediately all those which have not 
been properly fecundated, which show traces of disease, or have become 
opaque. The eggs should be kept in the dark, because light favors 
the development of fungi and parasitical alge. All hatching apparatus, 
no matter of what kind, should be provided with strong covers to pre- 
vent mice, rats, &e., from entering. 

When the eggs are near being hatched they can, if they are on frames 
in large troughs, be taken off the frames and placed on the bottom, or 
placed in special apparatus. If, on the other hand, they are in Cali- 
fornia boxes, it is not necessary to do this. Great care should be taken 
to remove at once spoiled eggs or dead young fish, as the presence in 
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the apparatus for any length of time of one dead body may cause the 
death of thousands of healthy eggs or young fry. To obviate this diffi- 
culty, the water should never cease to run into the apparatus freely. 
Whenever the fish begin to be less lively than usual and there is reason 
to suspect the development of the much-dreaded fungus (Saprolegnia), 


endeavors should be made to prevent its spread by throwing a large 


quantity of salt into the water. In some cases excellent results have 
been obtained by raising fresh-water fish in sea water. When the 
young fish are intended for public waters it is best to place them there 
some days before they have lost their umbilical sac, so they may become 
somewhat accustomed to their new element before they are compelled 
to seek their food. They should not all be put into the water at the 
same time and at one and the same place, but be scattered over a larger 
surface of water, selecting localities which contain the conditions 
favorable to their existence. Instead of quite young fish it would be 
preferable to put into open water fish about one year old, which are 
stronger and are not exposed to so many dangers. If the young fish 
are to be fed artificially the first food should consist of brains chopped 
very fine; afterwards they may be given meat chopped fine, fish eggs 
which have not been fecundated, ground meat (meat flour), and larv:e 
of flies. When they are two to three years old fish begin to be capable 
of propagation. 

Fecundated eggs may be transported without any danger at two peri- 
ods, immediately after fecundation and after the points of the eyes begin 
to show in the embryo, while during the first stage of the development 
even the least shock may cause the death of theembryo. Theeges are 
wrapped in a small piece of moist muslin and placed on a bed of moist- 
ened wadding, which in its turn rests on a bed of moss. They are cov- 
ered with a similar layer of wadding and moss, on which another layer 
of eggs may be placed. In this way they can be shipped a considera- 
ble distance, placing on the top of the whole pile a small piece of ice, 
which serves to keep the temperature low, and which should be renewed 
from time to time. The box containing the eggs is placed inside anoth- 
er larger ohe, and the space between the two boxes is filled with saw- 
dust, hay, &e. 

The American fish-culturist, Fred Mather, has invented an apparatus, 
a sort of chest with different bottoms, which is used for transporting 
the eggs which the German Fishery Association receives every year 
from the U.S. Fish Commission. The first attempts to convey eggs 
such a distance were not successful, but at present they are shipped 
with perfect safety. 

It is much more difficult to transport young fish, owing to the neces- 
sity of having the water aerated. For this purpose Schuster and others 
have constructed vessels to which air-pumps are attached, but accord- 
ing to Haack and others, these are not absolutely necessary; if great 
precaution is taken, and the water is changed as often as possible, using 
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also ice, so that the water does not get too warm, the young fish may 


be shipped a considerable distance without great loss. The consign-_ 


ment of fish should in every case be in charge of a practical, intelligent, 
and reliable person. 

There is of course much less difficulty in transporting grown fish. 
Director Haack has succeeded in transporting alive from Pisa to Hii- 
ningen young eels, known under the name of “ blind eels.” 

In Italy the first attempts to stock the public waters with fish were 
made by Professor De Filippi, and continued during the last few years, 
by the aid of the ministry of agriculture, industry, and commerce, by 


Professor Pavesi. But in order to make these experiments with the. 


certainty of favorable results, they should be preceded by investigations 
relative to the physical and biological conditions of our fresh waters, 
such as Professor Pavesi has made in some of the lakes of uorthern 
Italy, Lake Trasimeno and Lake Albano. 

All the kinds of salmonoids found in Central Europe, with the excep- 
tion of the Rhine salmon, the Danube salmon, and the different kinds 
of Coregonus, are also found in the fresh waters of Northern Italy; and 
it is therefore certain that these efforts to increase the fish in our waters 
will be crowned with success. The trout, the Salvelinus, and Thymatlus 
could easily be cultivated, and there is also reason to hope that the 
Ooregoni introduced at first in Lake Maggiore by Professor De Filippi, 
and recently in Lake Como by Professor “Pavesi, will become acclima- 
tized and will propagate. 

In Central and Southern Italy only trout are found; but it would not 
be difficult to increase their number in the upper tributaries of the 
Arno, the Tiber, and in all the streams of fresh waters coming from the 
Apennines. I have not yet been informed of the results of the attempts 
made during the past year to introduce Rhine salmon in the Po and the 
Pescara. During my stay in Germany, I was advised more than onee, 
especially by the illustrious president of the German Fishery Associa- 
tion, von Behr, to attempt the acclimatization of the California salmon 
(Oncorhynchus chowicha), which lives in localities whose natural condi- 
tions greatly resemble those of Italy. The non-migratory salmon of 
the Schoodie Lakes (Salmo sebago) might be raised to advantage in the 
deep lakes of Northern Italy, and the voleaniclakes (craters) of Central 
Italy. 

Throughout the whole of Italy, but especially in Central and Southern 
Italy, the industry of carp culture is, as I think, destined to be developed 
veloped on a large scale; so far it has been introduced in some lakes 
and ponds. Mr. Max von dem Borne also advised the cultivation in 
Italy of the American black bass (uro nigricans). Itis true that if 1s 
a very voracious fish, but the same may be said of the pike; and yet 
they do not destroy all the other fish in the waters in which they are 
found; suitable precautions and careful watching may prevent much 
of this evil; and there is no reason to exaggerate the dangers to which 
one kind of fish is exposed by another. 
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Fish-culture in Italy, especially in itssouthern portion, presents doubt- 
less fewer difficulties than in Central and Northern Europe, by reason 
of the milder climate, which does not expose the water in the hatching- 
house to the danger of freezing, and renders unnecessary many of the 
precautions which have to be taken in a more northern climate. 

There are two methods of stocking with fish the fresh waters of a 
country : The founding of large central establishments of fish-culture, 
or of small fish-cultural stations scattered throughout the country. It 
has now been demonstrated that the second method is the better and 
more practical of the two. Large fish-cultural establishments are in 
nearly all cases more subject to diseases which destroy the eggs and 
the young fish than small ones. ‘Splendid results may be expected 
from fish-culture only when every one has become his own fish-cultur- 
ist,” says von Behr, and with good reason. But in order to obtain 
these results it is necessary that this industry should become more 
general and should be prized as highly as it deserves, and this can 
only take place after long and patient labor, and if the proper im- 
petus is given by the Government. This is the grand service which 
the Hiiningen establishment has rendered to the whole of Europe. 
But when fish-culture has entered the field of private enterprise the 
Government should cease to carry it on. This is also the opinion of 
the eminent director of the Hiiningen establishment, Mr. Haack. The 
large fish-cultural establishments should be the centers from which 
this industry is spread, and they should make efforts to start as large 
a number as possible of small establishments throughout the country. 

This result has been reached perhaps in the most satisfactory man- 
ner in Saxony, since in that kingdom there were, at the end of 1882, 
not less than 73 fish-cultural establishments, both large and small, or 
one to every 40,000 inhabitants and to about 200 square kilometers [77 
square miles]. This result is due particularly to the efforts of Doctor 
Nitsche, professor of zoology in the Academy of Forestry at Tharand. 
Since 1878 he has given a special course of lectures on fish-culture, last- 
ing not longer than a week. These lectures have been attended by the 
students of the academy and by many other persons, among the rest sev- 
eral fish-culturists. In most cases the inspectors of forests, both Govern- 
ment and private, have founded the different fish-cultural establish- 
ments, and have done their share in diffusing the practice of fish-culture- 
The same could be done in Italy. The Institute of Forestry at Vallom- 
brosa possesses, as I think, all the necessary material for a course of 
fish-cuiture. This course should be made free to all, so that it could 
be attended not only by the students of the institute, but also by per- 
sons employed in the superintendence and care of forests, ‘The course 
should not merely comprise theoretical instruction relative to the phys- 
iology and reproduction of fish, the histological development of the 
embryo, &c., but it should be essentially practical and brief, occupy- 
ing in all not more than three or four weeks, divided into different 
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periods, and thus it will be possible for the employés of the forest 
service, the only service which at present can be counted on in this 
respect, to become practically acquainted with fish-culture. 

In conclusion it cannot be denied that in Italy the sea fisheries are of 
greater importance than the fresh-water fisheries; but at the same time 
it should be stated that even in the sea man may exercise a beneficial 
influence on the propagation of fish. We have an example of this by 
what is done in this direction in America as regards the cod, and in 
the Baltic as regards the herring. Some of our efforts should, therefore, | 
be directed to salt-water fish-culture, which is destined in time to pro- 
duce still greater results than fresh-water fish-culture. 


GENOA, August 6, 1885. 


[*After visiting and studying the principal fish-cultural stations of 
Germany, Switzerland, and the Netherlands in 1854~85, under orders 
from the Italian Government, Dr. Bettoni and Dr. Vinciguerra advised 
the establishment of two somewhat similar stations in Italy. The prin- 
cipal fish which they pointed out as suitable for cultivation were salmon, 
trout,and carp. Bolsena was mentioned as the most favorable place in 
Central Italy for one such establishment. The plan for the station con- 
templated a hatching-house, with all the necessary apparatus, an arti- 
ficial canal from a small stream to the Lake of Bolsena, and the con- 
struction of two large ponds, each with an area of 1,000 square meters 
[nearly + acre] and a depth of one meter [34 feet]; these ponds being 
intended for the cultivation of carp on the Dubitsch system. Besides 
these ponds, two rectangular basins were to be laid in cement, each | 
with an area of 12.5 square meters [134.5 square feet], and two other 
basins, one round and the other elliptical, to be used as stock and win- 
ter ponds for carp and other fish. Thetotal estimated cost for starting 
this station was about $2,350. Brescia was proposed for the location 
of the establishment in Upper Italy, on a somewhat larger scale than 
the one-at Bolsena. The plan contemplated making a large canal and 
two small ones, emptying into a pond of irregular shape, having an area 
of 246 square meters [2,648 square feet]. From this pond another canal 
is to start, feeding a large hatching-house and supplying water for three 
circular ponds with an area of 495, 128, and 110 square meters, respect- 
ively [5,328, 1,378, and 1,184 square feet]. There are to be also four 
rectangular ponds, in pairs, each covering 414 square meters [4,457 
square feet], and two large rectangular ponds, each wifh an area of» 
506 square meters [5,447 square feet]. The building is to contain, be- 
sides hatching-rooms furnished with the latest improved apparatus, a 
room for the director, one for a laboratory, and one fora small museum. 
The total estimated cost for the Brescia station was about $4,650. ] 


*This paragraph is not a part of Dr. Bettoni’s report, but is from an article by 
Prof. P. Pavesi relative to the establishment of fish-cultural stations in Italy. It is 
inserted here as showing one of the results of Dr. Bettoni’s work.—EDITOR. 


oe ee 


TaN AD ex 


[NorE.—The references are to page-figures in brackets. ] 


Page. 
Aargau, action of Government ......-..---- 24 
Ateipenser Tuthenus. |... </2- 5. .--66--assc5- 33 
Aer MON OL AW ALOE, ce c2e.-2)=- 0.5 steels acicis a= sie f 
Air-injector, description of.........-.-----. 7 
American trout in Europe .............---- 41, 49 
Amsterdam, Netherlands .............--..- 36 
Anhalt, action of Government .........---- 49 
Apeldoorn, Netherlands - -.1, 3, 9, 12, 18, 24-7, 34, 53 
TIS CULGURC Ab = coon ecise caeewe-s 33, 53 
PATNI GIP NGUMOLLANG Shoo a= seen co eras cloarcic.s 53 
PATO SUL. Coe eeica ociasitarcismc cis La anloaiose a tie 58 
ANS DG 1D SSeS ee een peer ene meee 1, 26, 27, 50, 51 
PS ALA WE OF Sete nel so era lene siete af iec<m a ninteisic ee 41 
A enIS OD: COI GUE MIM pocicim.a)scaie's omic sinle cieia's 24, 43 
PE DUGE GIS GO aston Slwsjeciae sata lassiamaGin/e cin/binnhe’sc's 60 
barbus fuwiatilis: {oss ste lce nice ds ce see eels 23 
Basel, Switzerland ..... Wet Sosleia satan & atasior 24, 32 
BASS eee esac e esse loca sas ciccesdaeeee ere 35 
BOHM PEOLR VOM oa oie oe cm nic oo sie'a sca toes 25, 58, 59 
SONOGK Og io aces ace aneeasidecsieseocmce seis ae 5, 28, 42 
Rerkiny Germanys. s--c-sccecscca oncom 36 
Bernenchen, Germany ..--.-.--- 1, 3, 5, 9, 16, 19, 20, 
25,26, 27, 31, 34, 48 
fish culture jab 222... -sc ce. a5 5 33, 48 
BENNO Up NED eee somes et ance ictesis aes 41 
PS AULOUi Teh UOC sae eee asia neo aalenpaia ite 1 
BIRCKUDASS\s\=.siocscmc cin aceea seins sciseciece dens 31, 58 
BlamtelGhenisea: sscisic es clea sacinse see e sere 26 
PBTiMAvCOlS ssc s-ctcr cscs ce cws ee < occ sje or syesene 42,58 
EIOUSHeUN GeLrmaltyasee ae ccaseersesiene sass 41 
Bolsena, station proposed at........-....--- 60 
BS Ob] CS se Ele phisyoerem isan ga eia sina wslosloce am cise 153 
Borne, Max von dem...-...-. 1, 4, 5, 6, 16, 20, 28, 29, 
30, 31, 39, 46, 48, 49, 58 
Borne, Max von dem, hatchery of .--..---.- 16 
Brescia, station proposed at.........---..-. 60 
Brunswick, action of Government .....---- $9 
California boxes, use of......-.... 15, 48, 45, 46, 48, 51 
hatchigg apparatus........-. 6, 13, 17, 42 
SALMON. socecas coca scte s cecilscielea0, 04, 09 
tront,im WuTOpe.- ---.ece seal 41 
(GaTASSINS SUTAUUS ses lec cece! lems cine ese ceae 30, 33 
VILL ARTS tet teeretee ate a/otal alate socedand 30, 33 
Carbonization, how obtained ......--------. 12 
(CS oda dcenoncasancecneseoekesenoosnoT 35, 42, 47, 54 
CINGUTO Ole eee een mcisione toes sneaae 27 
ponds, tillage of..-.-..-..----.-------- 30 
SHIS\Gl Baéedesesnuacascecasugadde s5ee-0 40, 42 
BPAWWING Of. sesso cae aawenweescenas 28 
@lineseioldiish! poe scone ne ciacnne risa. 30, 53 


161] 


Page. 
Chondrestoma mass: - ----s-.--ss-scse see 23 
@odesa5: 38. <co-sceg- se cetaaeee eoeeceeene = 60 
Comacchio italy: <-23-+--ess. cae eseoee sees 3 
Coregonus ........-...- 17, 26, 41, 43, 47-49, 51-53, 58 
AUS te erste Kee eee eee eee 26, 27 
apparatus for hatching.-.....--- 52 
LOLA Faw a3 sions declssaices cone aero 26, 2 
MATONG 226 )5 ssisyeisc Acme a sosecen ae 26, 27 
Sale of. OMe UE he wae 40 
warimanni esos cetices cones 26, 27 
Cosmandorf, Germany - ---1, 3, 9, 18, 18, 24, 27, 34, 45 
fish culture at........ 45 
Coste! Professor: ts cisesssdackewenineaes 36, 41, 42, 45 
Costeyframes}n8e.0f: cece cee annceces bone eee 53 
hatching apparatus. ...-.-----.-----. 10, 16 
Covelley aM oo) ets a ole ae ea 52 
@riciangises ase see See ee eee ee 35, 47, 54 
Cracian: Carpvza sacra. cc ee sense en oe eee 30 
Cyprimoids ---.5.2..2 Senacaagas cae ee eas 30 
Cyprinus Carpio! -c2- <5 secswctci-seaeeo eee ee 27, 33 
Dachsen, Switzerland -.-1, 2, 5, 8, 9, 11,18, 24, 27, 34 
fish-culture at ....-... 50 
hatching-boxes at .-... 8 
Danube, California salmon planted in-.....- 25 
SalMOnN asa. 555 sence ee eos ase ae 58 
Werhiippy, ErotessOy see. cle reciente 58 
IV SUZOM eM aoteapsennislorcie scene an eee eae 41 
Diebrichy Mie ame el-Ramimele ase ee eee eee 1, 31 
Dreckmann; Mites sesso. epee eet eee 49 
Dresdens Germany. cas aeaene ose eee Bee ee 36, 45 
Mo kandt! eae ee wake se See ST a6 ads 
hatchinge-troughs .----........... 10 
1 EY ob aatene eas ao aeocoearoemsgeboctud HSS. 3L 
introduced from Italy..-.....---.------ 49 
introduction into Germany............. 31 
packing and transporting .--..-.....--. 32, 58 
Eel-way, description of ....-..-...--......- 32 
Eggs, packing and shipping of............. 21) 57 
SH perlanus@ esq aa sella <a ao eee 35 
MSOx: LWC1US Sacmio= nie seamloaaine lee ieee 31, 33 
Boropean hatcheries. ....-..:--222----0.--- 34, 35 
Hnrope, ishiculturejn) --c-5 assesses eeeee ul 
Milters of flannels use of 22 esecceee2seecee - 56 
Hiltration) Of Waterss ane cece elec ealet aces 4,19 
Mischibachy es soo cesewis-\sjelers nisin see mes eee 44 
Fish-cultural establishments...........---. 2 
MeUOUS eee ss eee eee 4 54 
Fish-eggs, artificial fecundation of......... 55 
Fish, methods of stocking waters with..... 59 
PrANSPOLtAwoW OL ce penn «co semasoee see 57 


600 


Page 
Hrankfort-on-the-Main ....200.2252-.22.50 36 
HreWUT TG ELMaNy) -escssse caeise en cece se 43 
Fungus, how prevented ..-.--------.--..--- 57 
CATING eae sive tee be eee aesiets ones eee Serie oe 26 
Granda: tally 2 teen aerate wememene sacise 3,5 
Genin Nines coecnse es ch ae eben eee 36 
Genova casa cle ce cckeecen see eeon cece wees 51, 52 
Genoa; tally. See. oie, 205 eon Ser cree ne 60 
German Fishery Association .......-- 43, 44, 48, 57 
Germany, fish culture in.............----.- 36, 41 
salmoniinssscse se cee scceecns ener 24 
GlaseryVire were acs cena. uacene ic aoee een eae 24 
GuvceriatlWitansssoacede aca cce cocina acta tome 28 
COlMGnt OL teas te oes ceo oe eee eee 35, 47 
Goldtishwr eee taatdcas tosses cntoee ee seoee 35 
Golditench ss -.2ss<musoactiocaccuss ener ee 54 
GTAV UN Oe cmusicne aciise secceeek etre case cles 35 
CTIbeNNG CMMANY ses eon see ens ae oae eee 47 
Haack, Herman.1, 4, 6, 23-5, 28, 30, 31, 36, 41, 43, 57-9 
hatching apparatus.-....-......-.-- 10, 17 
EEL ANN Ms Sere see nc cele eae nee oenemnereae 1 
Hatching apparatus, kinds used ........... 56 
requisites ‘of ----.--.- 9 
TOVIO WHOL cee peewee nls 17 
houses, description of............ 18,19 
Tere NOOrdhO@lk: 2 /cteecaie scleneene caine 1, 53 
AELOT VINO). oe ajo, 81s oto deMba pee CeSECeSa 60 
HOltONAPPATavus\ <= scan: nese casa ceecce== 10, 13, 46 


Huningen, Germany... -.<-.--1,.2).5, 10,11, 13, 14° 
18, 19, 24, 25, 26, 27, 28, 29, 
30, 32, 34, 36, 41, 42, 58, 59 


financial statement of........... 40 
fish-CultoTrevat)cteseisosclne Seo 33, 41 
UTOMICTI CANS: Jocie wale oaacemsen cicealact 31, 33, 49, 58 
Tce-boxes, use of......-... CETL ya ease a 17 
US Seen some sa cca acs aa ciatalar en seeruaaes 42 
MELINOOUS Hae 2e in seine nanos. cieceameie 30, 31, 33 
WaArsauVveusies cues eccsance 45 

halve SM ih eeenamnacse(sascseesecsecs =o ae 58 
; UALCODL PELADOVOLIAM t.5.cis;cc ccs ciccicjcee tee = cee 2 36 
PHACODSON PELCLMAN. oo socks eos see eameansee 1 
RG SLTIN |GOLMaANY:. Socce sa- cence soci ceicnte 45 
Lachs, local name for salmon .........----. 24 
HSC OBNIAS DIOL siren clew cee cenc.te seo eine 58 
LakerGarda, trout from.......22....-.cccase 44 
PAN AN Ole nece aocciines Seats coed cts ce clec 58 
ComoMwet nee settee eee eta sane tices 26, 58 
Woustance\..2 access soccise 17, 26, 32, 43, 44, 48 
Geneva. oeinstererteceacias cee esen es 52 
UTICINSL as cosas loose datatce se Sesecee 51 
PEcaSsiMeNnOvennecres comer cee ebcacie one 58 

UT Ueerataieis acme alsa tare ate eieieicie 35, 43, 45 
hatching Of -isssessatcrsucscecics 41 

La Vallette hatching system............... 17, 45 
Wimmsb Tiver Vos 2 4ee acto eapee eae cone 51 
Mier NUMVYOL OL OFTS iN cc cceeccmsensoce! 21 


Liubbinchen, Germany. -.1, 3, 13, 19, 26, 27, 29, 31, 34 
fish-culture at.......----..-29, 83, 47 


RCIOPELCA SANTA we cess tans ee tec cee Se 31,33 
VIRGO TEAK Oise cece mente a Re ay PRINS I 48 
INU S aa yi) ol ages a ans a aa a eer oa es 1 
BVTAMICOLOLD erence tex cic eect cee: caus cr eee 16 
Au Beye aX 2) 1d ah 2) Bee a a ey a ce Wr WEY 57 
Michaelstein, Germany..... 1, 3, 12, 16, 19, 27, 34, 49 

fish-culture at.......... Seen CR HE) 


Micropterus salmoides 
IMG StZ ele sok eice es acts cei= ae eee eee eee 


Mi ttaio: Mir < s'ssiraelsocaee ae ce aoe eee ees 
Mobius; Carl. <i. gos. 2255-2 ee 
Moser-Ott; Mr é.3.2 24. cte 22 oe eee eee 1, 50 
Netherlands, fish-culture in.............. 36, 41, 53 
action of Government........ 25, 53 
salmon'in’t22s.2.24-2e- eee 24 
Neuhausen, Switzerland. 1, 7, 8, 9, 10, 11, 19, 24, 27, 
32, 34, 50, 51 
hatching boxes used at.-..-.--- 8 
Nitsche;\ Professons-se-s-cesee ee 24, 28, 36, 45, 46, 59 
hatching system...........-.----- 46 
Oncorhynchus: chowicha:.-+.-5-s-eeseeeeaee 58 
Osmernus). 3st sss. ce sec ee eee se eee 35 
eperlanus'.<.--.-22es2 eee oee eee 27 
Pavesi, Pole... tee bnee see eee 5) 18,2158 
Percai vulgaris’: :scsosccese=: => peer e eee 31 
B 3) 40) PR A SM AR Srey 55 35 
Pescara, TIVeL.< 5.6) - 2 bese Se eee ee 58 
Phyllopoda. <<: =<: jaca. <scedense- scenes 30 
Pik 's.cesclises odueccannceees ce aeeek eee eter 35, 47 
hatching Of 5 :2222;.0.- sco sce eee eee 31 
Pisa, Maly sesseuistoce coun eee eee 31, 32, 42 
PO; TVER Scccwececeteese con ee ee ere Eee 58 
Polesine; italy: 226222255. -enec cee ete nee 31 
Potamogeton crispum...-...--------------- 32 
pectinatome- so... eee 32 
Prussia, action of Government..........--- 49 
Radolfszell, Germany...--. 1, 3, 12, 13, 19, 25-7, 31-4 
fish-culture atic: .2s-s-seeseees 44 
Rainbow trout, rearing of............-...-- 41 
Remy; Mirss.2.cs5c05hse0ssssennseeee Meictc: 36 
RM, Livers: ..sJe.2cacecosee toc e noses 50, 51, 53 
placing salmon in ............- 40, 42 
SalMODs =< .\0c-'ssesccesc=s eee eee 25, 43, 58 
River trout ...2..<sc.oos.cas Sess aee eee 43, 45 
NSO) coi cp ctw sce cedcarcs soe eee 25 
Russian method of artificial fecundation.... 55 
Ryitsell;, Mr-. soss-6 iso cease meseeeene eee 36 
StiGothard)..2-:42022 3.52 nece see ee oe eee 32 
St--Polten, Germany, cc.-s.ccecceeseeeee eee 18 
Salmocarpio:..c2 soasssccsscce ene cee eee 25, 27 
TATION. scccceceoecsae sees acne ee eeeeeee 25, 27 
fontinalists:..cetteeessces eee eee 27, 35, 43 
IPIGGNS - sadeascies cote s eer 25, 27, 35, 43, 48 
rearing Of : 252.052 eeeeee eee 41 
lacOStris. <<. ..--..ccece 2 sane eee 27 
Quinn abit oo...5sec50cs-s eee eee Deo 
Salar. ce Sscccsessacceu san see Eee 27 
salvelinus):.<.2- 20225425. eee eee 35 
SOUAlO' sites fa. ese ee eee 25, 27, 35, 45, 58 
Mm lasses cses ec ceeen oer ee ee 26, 27 
Salmon set eesese es a) ee eee 35, 40, 46, 50, 53, 54 
crossed with ‘trout. =22.22ce.- s-ceeee 27 
culture‘vofs- <=. scccees oe seen Eee i 
hatchinovofe 2s ss. cee ee eee 41 
migrabtioniof }20.4.3.2 2+. eee eee 27 
Salmonoids, artificial fecundation of -...... 20 
TOGOOL e cence see ee eee eee 22 
hatching ofesseceseseten eee 41 
plantinsof -S2: c=... sce eee 23 
species cultivated ............. 24 
taking eggs from. -.--2-.s-seee 20 


tanks and ponds for ........... 22 


[63] 


; 
F 


FISH CULTURE IN 

Page. 

Salvelinus ....26, 40, 41, 43, 44, 45, 46, 48, 49, 53, 54, 58 
American cas Kye Se cnace tele c< 20 47 

HU OP OaNAace sew seria alseineltes 2) 47 

fontinglis* see eek Aas soaaies ces 26, 45 

MOATING Of! ie. Gsewi-=i 4) 

LTA | Siesta says hs eres eve tats Cio lave ei ese 26.27 

NOUSI SAIN Geass as sete sie ecclitesiaceee see 52 
Saprolegnia abOEE Ce SPOS CSCC EO OC EEE MEGS es 57 
ARO Sh CHUGUNE MG. «somes acini aisenicle == =e 36, 59 
Schaffhausen, canton of.............--..--- 50 
Schoodic Lakes, salmon of .--......-.....-- 58 
Schuster, Carl, .--..-.... 1, 7, 12, 25, 26, 31, 43, 44, 57 
uses wooden troughs..-.......-- 12 
Schwarz-Spengler, Joseph -..----- Soemaashe 18 
Seewiese, Germany --.-.-..-- 1, 2, 5, 9, 19, 24, 27, 34, 44 
fish-cultureab. o- 5 .ssecciee scans sie = 33, 44 
Selzenhof, Germany ..-. 1, 2, 5, 9, 19, 24, 25, 26, 27, 34 
figh-eultureatcos seems case se 3 

DEXT@IS tN OUISHING 22) occ cmon sentiasssss 20 
ilpertel Ch ene naman dane ace seseinencincecmeit= 26 
SATIRE BGR SSS ee are ee a 35, 47 
Slanisnesaete salle esicisaleenes acces see 33 
Squaliuscavedanus--- 2. 55--ce-sce4-- 52056 24 
NOU Cte cnet awisnn co atclecineaiasvecelsicaleccia ce 35, 47 
Switzerland, fish-culturein ..-...------.. 36, 41, 50 
SalmonGiMirese ace ese /cSaececiee 24 

SHAME GWUSO Olicec a -cn ce vccassiescaacsccasees 20 
Temperature of water needed .....-......- 23 
MONCH ee occicaes <<) WnoRd DU eyseseesesdatocs 30, 35, 47 
BROMUN OM MIP Satis lsc e scweic once cee kee sec iaees 1 
Tharand academy of forestry -.....-..- 24, 36, 45, 59 
FISH-CUICMLE) AG on seecoa-s- cas weseee 46 
Mhymallus- ssc -5-.3.-. 18, 21, 41, 43-45, 50, 51, 58, 58 
Ves lifer ccc cs smlaeeces 26, 27, 35, 40 

PIMP OIE TLV OL asia state tse sideintal<\scleieiele sia: wana © 58 
SUNG) St Goo GbE R ec Ug DED SA EBAC ReCAEe ACen Bore 42 
MUNCATIS So so- cacscnecssesscaccs APecare 31, 33 

EN OTDOLO oemie sic = siaecicnis a goeveueleleiecaes bcs 3.5 
BECO bemsttste)s-ieiciee isis aecin eo 0.e 35, 46, 47, 50, 53, 54, 58 
CUIGUTO OL: 25 sia scecics cass Ceetecc dees 1, 25 


CENTRAL EUROPE. 


Page 
Trout, hatchinseres Of. s2--secessee se. coe 41 
hybrid migration of...--.-.........- 27 
IM OPEMEWALOUAM a. -enei-es sates steleielaeels 38 
MT PONS ers eee ec ce cee cine eieaectee 22 
lectures on raising;..-..-.-).25.ccce< 37 
FAISIN POLE Ue alae seek Ne ale eee 38 
TDruttaarides..:.ssehoGscciaceta ce oceans owes 25 
lacusirisys msc. cco ose soaeaoseaceciee 25 
United States Fish Commission..........-. 57 
Upper Rhine... scAessclcns elecesceonese 53 
Wnbersee; TVET we alee as cee ooo eee eeiee 26 
Vallombrosa, institute of forestry at ....-. 59 
Velp, Netherlands -........ 1, 3, 5, 9, 19, 24, 27, 33, 34 
GesCription{Ob sees ssceese ceases eee 53 
Salmon hatchedsat > <---1- saenene see 25 
Merson), Protessote jcc. cae eases see eee 19 
WVineieuerra, Dr. Decios--as--2. «cesece ee 1 
Woloa. river concn cscsaqeetacscscaceteae ease 48 
Walther! Lonaz ions sceast secee soe 16 
Wiser raeration Ob soem pees een sa eeene Us 
filtration messssees sasees aaa 4,19 
GOMmpPeravuLelOhs anes -eaee eee eee 3 
Wiauricky Mr 22... tae cuemenasnan. sanceeoe mete 46 
Wrogeners’Mirs2s: acct ee case sscaouces eames 1,49 
WieSCDILZTIVODS. casces evans Soeewo ose eee oe 24 
Williamson hatching tables...........--.-- 10, 12 
Wilthen, Germany..-.......... 1, 3,5, 9, 19,23, 27, 34 
fish-culture attesncceseeeceeseeree 46 
Winter salm, local name for salmon......-. 24 

Wiattingau, Germany. 2-5-2 -.-o0 s2s5-eeeue 3 
Wires kay Mir cain. Jeane se cesercie caiacie sescat 54 
Woeselktivers 5. cc seeesi cece ickelesensseose 53 
Genk, Witeieneotigacs seeces eee ae seca 1,12 
hatching apparatus..........--..- 10, 12, 13 
ZUR IS WAGZORLAN cect x asst oe lero seteclees 51 
hatching apparatus .........----.----- 17 
Zurich, Switzerland.....-. 1, 3, 5, 9, 11, 19, 24, 26, 27, 
34, 50, 51 
description of 223. 22252 --se-cee 51 


APPENDIX D. 


VII.—REPORT ON THE WORK OF THE UNITED STATES FISH 
COMMISSION STEAMER ALBATROSS FOR THE YEAR ENDING 
DECEMBER 31, 1886. | 


By LIEUT.-COMMANDER Z. L. TANNER, U.S. N., COMMANDING. 
? ? 


The vessel was at the navy-yard, Washington, D. C., on the first of 
January, practically ready for sea, althougn the mechanics were still 
at work on one of the boilers. Cold weather coming on at this time, 
the Potomac was frozen over and all navigation ceased. 

Lieut. Seaton Schroeder, executive officer and navigator, was de- 
tached on January 2, and Lieut. H. S. Waring assumed his duties. 
Ensign W. 8. Benson reported for duty on the 13th, and Ensign W. 8. 
Hogg on the 16th. 

We were detained by ice until 7 a. m., February 17, when we cast off 
from the wharf and steamed down the Potomac river. Several buoys 
were out of place, and after passing Glymont considerable floating ice 
was encountered. A heavy gorge was found between Upper and Lower 
Cedar Points, but we passed it without difficulty or delay. We an- 
chored in Hampton Roads at 1.50 a. m., February 18, and at daylight 
got underway for the navy-yard, Norfolk, Va., where we arrived and 
moored to the coal wharf at 8.30 a.m. Having telegraphed our de- 
parture to the commandant, we found 100 tons of coal on the wharf 
awaiting our arrival, thus saving us a day in coaling. 

At meridian February 20 we left Norfolk, and proceeded to sea under 
the following orders: 


U.S. COMMISSION OF FISH AND FISHERIES, 
Washington, D. C., February 1, 1886. 


Sir: For the purpose of extending researches commenced by the 
Albatross into the distribution and habits of the more important food- 
fishes of the United States, especially of the mackerel, menhaden, blue- 
fish, ete., you will proceed, as soon as the steamer is ready, to Norfolk, 
Va., there, if convenient, to go into dock, and then take on board coal 
for the trip. After that you will continue the voyage, at the earliest 
possible moment, to the waters of the Bahama Islands, as there is 
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reason to believe that the yet undetected winter abode of the fish men- 
tioned may be found to be in that vicinity. 

If encountered, you will note the comparative number of the fish, their 
charaeter and Sasa ities ; and also determine whether they carry en 
the operations of spawning, and, if so, under what circumstances. You 
will also note any facts that may present themselves to you as to other 
species of fish, such as sheepshead, Spanish mackerel, drum, and other 
useful food- aphes known on the coast of the United aie or peculiar 
to those waters; and will secure specimens of the various kinds for the 
purpose of more critical examination on the return of the vessel to 
Washington. : 

As in previous cruises, you will make collections by trawl, dredge, or 
otherwise, of the marine animals inhabiting the waters, whether verte- 
brate or invertebrate, and will gather as many data as you can respect 
ing their relationship to each other and to their physical surroundings. 

The Navy Department having expressed a desire to have a series of 
soundings made in the Bahama seas for the purpose of extending our 
hydrographical knowledge, you are authorized to do what you can in 
this connection without endangering the safety of the men or the ves- 
sel under your command. It is understood that the extra expense of 
‘any work done in behalf of the Navy Department is to be defrayed by 
a supply of coal not to exceed 200 tons for the trip; and for this the 
Department has authorized you to call upon the coal depots at Key 
West or Pensacola. 

You will give the scientific corps accompanying the vessel all possible 
facilities in carrying out their investigations, allowing them such op- 
portunities for visiting the shores and bringing them on board again as 
may best aid in their work. Mr. James E. Benedict, as heretofore, 
will act as chief of the scientific party, aided by Thomas Lee and Wil- 
lard Nye, jr. 

Respectfully, 
SPENCER I’. BAIRD, 
Commissioner. 
Lieut.-Commander Z. L. TANNER, 
Commanding Steamer Albatross, Navy- Yard, City. 


U.S. COMMISSION OF FISH AND FISHERIES, 
Washington, D. C., February 2, 1886. 

DEAR Sir: In continuation of my original detail of Messrs. Lee and 
Nye as assistants to Mr. Benedict in the natural history work of the 
Albatross during her coming cruise, I have taken advantage of the me- 
turn from California and the Arctic Ocean of Mr. Charles H. Town- 
send, of the Fish Commission, and arranged to have him accompany 
the vessel on the Bahama trip. He is a gentleman of most excellent 
qualifications, and [ have no doubt you will find him a pleasant addi- 
tion to the scientific corps. 
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You will please arrange to have him mess in the ward-room, and 
give him comfortable accommodations in any stateroom that may be 
vacant. 

Mr. Townsend is an accomplished collector and naturalist, and has 
been in the service about three years. 

Yours truly, 
S. F. BAIRD. 

Capt. Z. L. TANNER, 

Commanding Steamer Albatross, Navy- Yard, City. 


BUREAU OF NAVIGATION, NAVY DEPARTMENT, 
Washington, D. C., January 18, 1886. 


DEAR Sik: learn from Lieutenant-Commander Tauner, commanding 
the U. 5. Fish Commission steamer Albatross, that it is your intention 
that the vessel shall cruise in the vicinity of the Bahama Islands and the 
Gulf Stream, engaging in work connected with the Commission, and 
that it will not interfere with this work for Lieutenant-Commander Tan- 
ner to fill several important gaps in the lines of deep-sea soundings in 
that vicinity, provided that the additional coal required for this purpose 
can be transferred from the Navy Department. 

I have therefore to request that, if practicable, the necessary sound- 
ings indicated in the accompanying chart by red lines may be taken, 
and to state that the actual amount of coal consumed by the Albatross 
for steaming purposes, while so employed, will be issued to that vessel 
at Key West, not exceeding in amount 200 tons. 

Very respectfully, your obedient servant, 
J. G. WALKER, 
Chief of Bureau. 

Prof. SPENCER F. BAIRD, 

Commissioner of Fish and Fisheries, Washington, D. C. 


We passed Cape Henry at 2.40 p. m. with clear weather and moderate 
NW. gale. Cautionary off-shore signals were flying at Norfolk, Fort- 
ress Monroe, and Cape Henry. The wind continued during the night, 
and at meridian the following day backed to SW., blowing a fresh gale 
until noon of the 22d, gradually decreasing in force to a moderate 
breeze from west in the evening. 

We commeneed sounding to the northward of Great Abaco on the 
morning of the 23d, in 557 fathoms, latitude 28° 41’ N., longitude 78° 
03’ W., and ran a line to the eastward, reaching a depth of 2,845 fath- 
oms, in latitude 28° 435/ N., longitude 76° 26’ W. 

From 5 to 5.30 p. m. we swung ship under steam, observing azimuths 
of the sun on every other point of the compass in order to ascertain 
errors due to local attraction. 

We then steamed to the southward, and at 12.51 a.m. on the 24th 
sounded in 3,196 fathoms, latitude 28° 34/ 42’ N., longitude 76° 10/ 25” 
W. This depth was a surprise to us, as the soundings on the chart to - 
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the northward and southward did not lead us to expect more than 2,800 
fathoms. A line was then run to the southward, terminating in 677 
fathoms, latitude 27° 38’ N., Ree Huve 76° 23/ 24" W., thence to the 
northward and eastward a latitude 279 51’ N., longitude 75° 53’ 30” 
W., where a depth of 2,599 fathoms was found. The wire parted while 
reeling in, and we lost the specimen cup and thermometer. The break 
was attributed to an imperfect splice, but we subsequently learned that 
it was caused by a partial collapse of the drum. 

The weather was boisterous during the day, and although the = ae 
was carried on successfully, it was at considerable expense of labor 
and fuel and no little personal discomfort. 

The wind continued from east to south during the 25th, with a heavy 
head sea. One sounding only was taken during the day, in 2,761 fath- 
oms, latitude 27° 30’ N., longitude 75° 35’ W. The wire parted again 
eile heaving in, and the thermometer and specimen cup were lost. The 
line was continued to San Salvador, or Watling’s Island, the greatest 
depth found being 2,709 fathoms. We reached the island and anchored 
off Cockburn Town at 9 p.m. on the 26th. The settlement as seen 
from seaward consists of a small group of white houses, a tall flagstaff, 
and two or three boat-houses on the beach. In approaching from the 
northward, Riding Rock Point will be recognized by three isolated palm 
trees just back of it, overtopping all other foliage. ‘The coast from the 
point to the settlement is a series of low rocky cliffs, a white sand 
beach commencing at the latter point. To reach the anchorage, bring 
_ the flagstaff to bear east and stand in slowly, keeping the lead going, 
and anchor in from 14 to 7 fathoms, white sand bottom. Boats land on 
the sand beach in front of the eiiomome 

There is a light-house in process of construction on Dixon’s Hill, 
about two miles from NE. point, and one mile from the eastern shore. 
The tower is of limestone and is being built in the most substantial 
manner. Its base is 100 feet above the sea, and the center of focus 65 
feet above the base, making a total height of 165 feet above the sea. 
It is to have a first-order lens, and will be completed in about a year. 

Water is procured from wells, and is very hard. Good mutton, fowls, 
eges, sweet potatves, and the fruits of the season can be procured at 
fair prices. 

The magistrate, Maxwell Nairn, esq., the only white man living on 
the island, is a naturalized American citizen, and was formerly a ship- 
master sailing from Philadelphia. Lieut.-Commander James M. For- 
syth, U. 8. N., a relative of Mr. Nairn, had written him of our coming, 
and he had been looking for us for several weeks. He received us very 
kindly and made prompt and very satisfactory arrangements for the 
accommodation of a couple of naturalists we wished to leave on the 
island while the vessel went to Rum Cay. He gave his ofiice for a 
laboratory and sleeping quarters, and took them to his own table for 
meals. 
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Messrs. Lee and Nye were detailed to remain behind, and they were 
landed on the morning of the 27th with everything necessary for the 
prosecution of their work. After seeing them established in their new 
quarters we got under way about noon and ran a line of soundings to 
Rum Cay, the greatest depth of water being 1,264 fathoms, white coral 
00ze. 

We arrived and anchored in Port Nelson, Rum Cay, at 5.30 p. m., 
hauled fires, and made preparations for work on and about the island. 

We were met here by still other friends and relatives of Lieut.-Com- 
mander Forsyth, whom he had informed of our expected arrival. They 
exerted themselves to make our stay pleasant and rendered material 
assistance in the prosecution of our work. 

The following day being Sunday no work was done. The collectors 
were away at early daylight on Monday, and their explorations were 
prosecuted vigorously during the remainder of our stay. On board ship 
we overhauled the sounding apparatus, and while transferring the wire 
from the working reel for the purpose of overhauling splices, &¢., we 
found the drum partially collapsed, thus accounting for our loss of wire 
on the outward trip. Wethen mounted anew and heavier reel. Should 
it show signs of weakness, it would be advisable to adopt some other 
and stronger type, which can, I think, be readily procured. 

A plan of Port Nelson and St. George’s Bay, or Man-of-War anchorage 
was made by Lieutenant Seott, assisted by Ensign Hogg. 

We made a fair collection of the fishes of the island, but our attempts 
to gain information regarding their spawning habits resulted in abso- 
lute failure, the natives having little or no knowledge of the subject. 
When questioned about migratory fishes, such as mackerel, shad, and 
menhaden, they said they were unknown among the islands, but blue- 
fish were taken at any season of the year. I was unable to identify the 
blue-fish of the islands with our northern fish of that name, those I saw 
being “parrot fish,” of a deep blue color and called blue-fish by the 
natives. 

We continued our practice of rendering medical aid to the péople of 
the islands where they had no resident physician, the ship furnishing 
necessary medicines if they could be spared from the stores. Dr. Flint 
gave a portion of each day to the care of the sick, and his name will be 
long remembered by the people of Rum Cay for his kindness and at- 
tention. 

The harbor and settlement of Port Nelson lie on the south side of 
Rum Cay, about 6 miles east of Sandy Point, the western extremity 
of the island. The harbor is formed by a reef running westward from 
Sumner’s Point. The channel is narrow and intricate for vessels of 
more than 10 feet draught, and should not be attempted without a pilot ; 
18 feet can be carried through the channel. 

St. George’s Bay, or Man-of-War anchorage, lies to the westward of 
Port Nelson, and is in fact a part of the same bay, separate names being 

S. Mis. 90-——39 
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given to designate different localities in the same harbor. It is easy of 
access, the channel being straight and clear, with a depth of 24 feet. A 
vessel intending to enter St. George’s Bay should keep in blue water, 
outside of the reef, until the conspicuous white house on Cottonfield 
Point bears N. by E.; then stand in for it until inside the reef, when 
she may anchor in any desired depth, white sand bottom. This anchor- 
age is safe in all ordinary weather. 

The settlement of Port Nelson will be recognized at a distance by a 
grove of tall cedar trees near the center of the village which overtop 
all other foliage. The Government flagstaff marks the head of a small 
wharf having 4 feet of water at its outer end. The white house re- 
ferred to on Cottonfield Point is about 14 miles to the westward of the 
flagstaff. 

A poor quality of beef, good mutton, fowls, eggs, sweet potatoes, 
and fruits of the season were obtained at fair prices. The water is pro- 
cured from wells in which the tides rise and fall, and is decidedly hard. 

The following brief historical sketeh by Lieut.-Commander James M. 
Forsyth, U. S. N., a native of the island, is replete with interesting 
facts and reminiscences : 

“Rum Cay, one of the Bahama group, is probably identical with 
Santa Maria, the second island touched at by Columbus. Little is 
known of its history until the latter part ofthe eighteenth century, when, 
with the adjacent islands, it became the refuge of a number of loyalists 
from the Carolinas and other parts of the United States. Most of these 
refugees had been engaged in cotton growing in their former homes, 
owned slaves whom they brought with them, and continued the culti- 
vation of cotton. The island at this time was well wooded, and in clear- 
ing for fields the lignum-vite and the dye woods not only paid all ex- 
penses, but gave a fair profit. The cotton, hard wood, and dye woods 
were annually shipped to England through agents in Nassau, and sup- 
plies were received at the island through the same channel. Later on, 
probably about 1818, the salt industry began to be developed. The 
island has one of the best salt ponds in the Bahamas, lying convenient 
to a safe and commodious anchorage. The salt was manufactured by 
solar evaporation, and exported direct to the United States and British 
provinces. for a period of about fifty years the island was fairly pros- 
perous. Then the abolition of slavery began to be pressed on the col- 
onists by the British government, causing an unsettled state of affairs 
until, finally, emancipation was proclaimed. Naturally this worked great 
changes in the control of labor. The wants of the newly liberated slaves 
were few and simple, and in a country where the climate was mild and 
sea and soil readily yielded the mere necessaries of life, the laborer with 
his new found liberty was quite independent. Some of the proprietors 
of land became disheartened and left the island. Those who remained 
found that cotton could not be profitably cultivated with the uncertain 
labor of their former slaves, and as the supply of valuable woods was 
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about exhausted, salt became the leading product. From 1840 to 1852 
there was exported from Rum Cay between 100,000 and 250,000 bushels 
of salt yearly, reaching the highest production in 1852. Theprices, paid 
on delivery on board generally cash down, ranged from 10 to 15 cents 
a bushel; 10 cents was considered fair profit, 12 centsvery good, and 15 
cents extra. In November, 1853, a severe hurricane struck the island 
and caused great damage. ‘The sea broke into the reservoir of the salt 
pond, injured the canals and wharves, and gave the salt business a set- 
back from which it never fully recovered. During the Crimean war, 
185456, prices went up to 25 cents a bushel. The demand exceeded 
the supply, for the damage inflicted by the 1853 hurricane limited the 
production. Since that time the output of salt has gradually decreased, 
and is now small, the shipment of a cargo being an event. This decline 
of production was due to various causes, foremost among which were 
competition, sharply pressed, an@ the protective tariff placed on salt 


_ by the United States. arly in the fifties the salt ponds at Inagua and 


Fortune Islands were taken hold of by enterprising men who com- 
manded capital. Superior facilities for loading and quicker dispatch 
were promised to vessels and great pains taken to secure charters in 
the United States and at St. Thomas (at that time a noted port of call 
for West India traders who were in search of homeward bound cargoes). 
This turned the trade into a new channel. Then the United States 
tariff on salt cut the price down so low that profit on the industry was 
impossible. With the loss of this trade the population decreased, peo- 
ple leaving the island to search for employment. In 1850 the popula- 
tion was about 800, of whom 35 were whites. At present it is about 
300, of whom 3 are whites. The inhabitants are as a whole an indus- 
trious, law-abiding people. Their deliberate methods of labor are at 
times aggravating to foreigners, yet they are capable of long-continued 
and severe effort and will work faithfully when sure of fair wages and 
certain pay. At plodding, steady labor they do not excel, a trait more 
the effect of climate than anything else. In the season of salt raking 
and the loading of vessels their quick, cheerful mode of work cannot be 
surpassed. The strong hold the salt industry had on the laboring class 
was due to the fact that the main work was done in large companies. 
with song and excitement, the returns were prompt and distributed 
almost at once, whilst there were long periods when the laborer was 
at liberty to enjoy his ease in a fine climate and work as he pleased on 
his own littleholding. Emancipation was disastrous to the proprietors, 
but shows a strong balance in its favor in the comparative happiness and 
comfort it has given to the colored people. Even those who mourn 


- most over the decadence of the Bahamas must admit that it has proved 


to be the greatest good to the greatest number. At Rum Cay all busi- - 
ness is in the hands of the blacks, severai of whom show marked ability, 
integrity, and intelligence. There are several churches and a public 
school, where the rudiments of an’ English education are taught. The 
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inhabitants of this island as a community were never wreckers. They 
are skillful and fearless boatmen, good fishermen, and make capital 
sailors on the small craft of the Bahamas. They still cling to the hope 
that the removal of the United States tariff on salt will restore some of 
the old-time prosperity, but there is doubt if such would be the case. 
The trade has sought new channels and is hard to turn back; and new 
deposits of salt have been found in the United States. The use of 
canned provisions for sea life, and the supply of armies and navies, has 
lessened the demand for salt provisions, so that the future of the island 
must depend on agriculture and stock raising. 

‘‘ Pineapple culture has been started of late years, the first cargo being 
shipped to the United States about 1378. At present four or five car- 
goes are Shipped every year, and the prospect for success is good. Fiber 
plants of several varicties grow readily and efforts are being made to 
cultivate them. Some attempt is also being made to establish cocoanut 
groves. The agricultural products of the island were never sufficient 
to support the population, mainly because more attention was given to 
salt raking as more remunerative. Supples were obtained from Wat- 
ling’s and Long Islands. At present, with a reduced population, the 
products are still insufficient to supply the people, though Indian corn, 
Guinea corn, sweet potatoes, yams, peas, tomatoes, beans, okra, melons, 
bananas, plantains, and oranges are produced. Cattle, sheep, and hogs 
are reared to some extent and shipped to Nassau. Under a careful 
system of agriculture these products might be largely increased, but un- 
fortunately a method of working land on shares, established just after 
emancipation, has educated the laborer into carelessness as to the 
life of the soil. No manuring is attempted, and land is worked until it is 
exhausted; then newtracts are cleared. A liberal use of fire in clearing 
oftendoesharm. The soilis light and mainly composed of vegetable mold 
and is injured as to producing qualities by the passing over it of the flames, 


This working on shares, with its inherent defects, is not the fault of the ~ 


colored people, but is rather a legacy from the old slavery times, when, 
after emancipation, the freedman had no capital but his daily labor, 
whilst the proprietors held the land. The only way to bring land and 
. labor together was to start this share culture, one-third of the prod- 
uct going to’ the land owner. This system is, however, steadily 
being displaced by that of the small freeholder. The colored man’s 
first ambition is to own his house and plot of ground. The descendants 
of the slaves are therefore buying land from the government and the 
descendants of the slave-owners, often becoming owners of the land 
where their forefathers were held in slavery, so that at the present time 
a large portion of the island is owned by the colored race. The soil 
will give rich returns when carefully cultivated, and as a quiet home for 
. the small freeholder of the colored people it can hardly be equaled, 
A bad year may come, caused either by drought or hurricane, but alittle 
forethought in the good years wili render the owner of five or ten acres 


of land more independent and comfortable than a laboring man can pos- _ 
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sibly be anywhere else in the world. Land is cheap, government lands 
selling at five shillings sterling per acre. There is no tax on land, so 
with ordinary industry a home may easily be kept. If there was a 


- gure market and quick transportation for fruit and vegetables produc- 


tion would be stimulated, for each owner would strive to keep his 
holding atits best. The day may come when, with the waters of the 
Bahamas used as a winter cruising-ground by American yachtsmen, 
and Nassau the headquarters and winter resort it should be, there will 
be the desired increased demand for out-island produce and an incentive 
given to more careful and thorough work.” 

At 5.50 a. m., March 8, we got under way and ran a line of soundings 
to Conception Island, the greatest depth being 1,017 fathoms. Arriving 
off the western side of the island about 11 a.m. the naturalists went 
on shore for a few hours. We, in the mean time, steamed several miles 
off shore and lowered the trawl in 1,169 fathoms, white coral ooze 
bottom. After dragging a few minutes it fouled on one of the project- 
ing coral rocks which crop up at intervals throughout the Bahamas, 
even in the deepest water. We succeeded in getting the trawl on board, 
with the net somewhat torn, after several hours’ effort, only to find a 
few shrimp, a small octopus, and a few minute forms in the bag. Our 
experience has been the same on all coral sand or ooze bottoms, which 
seem to be almost barren of life. 

The naturalists returned at 2.45 p. m. with a large number of birds 
and, the trawl being up, a few minutes later we started ahead, running 
a line of soundings to Columbus Point, Cat Island, the greatest depth 
being 845 fathoms, developing a connecting ridge between the islands. 

We sounded in 22 fathoms on the reef off Columbus Point about 
dusk, and a few minutes later slowed down and put over the large sur- 
face tow-net. Very little life was found. During the night,a line of 
soundings was carried to Watling’s Island, developing a depth of 2,482 
fathoms. At daylight on the morning of the 9th we anchored off 
Cockburn Town, took Messrs. Lee and Nye on board, and returned to 
Rum Cay, anchoring in St. George’s Bay at 4.40 p.m. We were under 
way at 6.15 a. m. on the 10th, and ran a line of soundings to Cape Sta. 
Maria, north end of Long Island; thence to the SW. end of Cat 
Island, where we arrived at 5.27 p.m. and anchored for the night at 
Hawk’s Nest anchorage. The greatest depth found during the day was 
1,398 fathoms, between Rum Cay and Long Island, and 1,056 fathoms 
between the latter and Cat Island. 

Hawk’s Nest anchorage is safe and convenient, with northerly or east- 
erly winds. We anchored in 7 fathoms, white sand bottom, the build- 
ings on Hawk’s Nest hill bearing ENE., with the western extremity of 
the reef about 300 yards distant. 

The naturalists landed at daylight the following morning and _ re- 
turned at 10.30 a. m., when we got under way and ran a line of sound- 
ings across Exuma Sound to the NW. end of Exuma Island, thence to 
the south end of Eleuthera Island, arriving and anchoring at Miller’s 
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anchorage at 6.43 a. m. on the 12th. The naturalists landed. an hour 
later and made a successful hunt for birds, reptiles, &e. 

At 1.50 p. m. we got under way and made two hauls with the tangles 
on the edge of the reef in 36 and 369 fathoms. The bottom was ex- — 
ceedingly rough, the tangles fouling soon after they landed on the ree?. 
We secured very few specimens beside fragments of coral rock which 
were detached by dragging the apparatus over the uneven surfaces. 
Finding the work difficult and almost wholly unproductive, we returned 
to our anchorage at 4.55 p. m. 

We were under way again at 1.16 a. m., March 13, and ran a line of 
soundings to Wide Opening, thence to the head of the Sound. At 2.05 
p. m. we lowered the trawl in 791 fathoms, white coral ooze, landing it 
on deck at 4.53 p. m., with a few shrimp, a fragment of a holothurian, 
a quantity of dead coral, &¢., the muad-bag being filled with the white, 
pasty ooze of the bottom. 

The results of this haul confirm our former experience of the barren- 
ness of waters where the bottom is composed of coral sand or ooze. 
The haul finished, we started for the channel between Eleuthera and 
Little San Saivador Islands, sounding 1§ miles inside the reef in 476 
fathoms, and one-half mile outside in 926 fathoms. The depth increased 
to 2,664 fathoms 30 miles to seaward in a northerly direction, latitude 25° 
2/ 45” N., longitude 75° 43’ W. Having completed the line, we steamed 
for N.E. banks off Northern Hleutherd, running a line of soundings 
from 11 fathoms on the banks, to 2,663 fathoms, latitude 25° 44’ 45” N., 
longitude 76° 23’ 15” W. The last sounding was taken at 5.10 p. m., 
March 14. We then stood for Nassau, New Providence, under low 
speed, arriving and mooring in the harbor at 7.15 a. m., March 15. 
We were visited by the harbor-master and health officer, and promptly 
granted pratique. A boat was sent for the United States Consul, T. J. 
MeLain, who visited the ship. At 3p. m., accompanied by the United 
States consul, 1 made an official call on his excellency the governor, 
Henry A. Blake. It being the closed season, a license for our natur- 
alists-to shoot birds for specimens was requested, and granted as fol- 
lows: 

GOVERNMENT HOUSE, 
Bahamas, March 17, 1886. 

In virtue of the authority vested in me by the terms of the 48th Vic- 
toria, chapter 10, | hereby grant permission to the undernamed per- 
sons to take, during the year 1886, whatever birds or eggs of birds, 
protected by the provisions of the said act, they may require for the 
purposes of the scientific expedition of which they are members. 

HENRY A. BLAKE, 
Governor. — 

Jas. E. Benedict, C. H. Townsend, F. L. Washburn, Thomas Lee, 
Wie Niye, jr: 

HENRY A. BLAKE, 
Governor. 
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The birds mentioned in the act are: Wild pigeons, partridges, doves, 
flamingoes, boobies, man-of-war birds, pimlies, noddies. 

The governor very kindly sent us the following letter also, which is 
evidence of his friendly interest in our work, and desire to assist in its 


prosecution: 
GOVERNMENT HOUSE, 


: Nassau, March 17, 1886. 

To whom it may concern: 
The governor requests that public officers and other inhabitants of 

the islands of this colony will afford every assistance in their power to 

the naturalists on board the U.S. S. Albatross, who are engaged in 

scientific investigations. 

HENRY A. BLAKE, 

Governor. 


The work of collecting and investigation was carried on vigorously 
during our stay in port, and large numbers of rare and interesting spec- 
imens were obtained. 

His excellency the governor visited the ship on the 17th, and spent 
several hours in inspecting the apparatus, examining the specimens, 
and familiarizing himself with our methods. He has a good knowledge 


_of natural history, and is doing useful work in that branch of science 


himself; hence his study of our apparatus and methods was with un- 
usual interest and intelligence. 

At 6.10 a. m., March 24, we left the harbor ot Nassau, and ran a line 
of soundings to the south end of Great Abaco, the maximum depth being 
1,490 fathoms. At 5.25 p.m. we anchored off Soldiers’ Road Settlement 
and landed Messrs. W. Nye, jr., and C. H. Townsend, with necessary 
supplies and apparatus for the prosecution of their work while the ves- 
sel was absent. This anchorage is safe with winds from NW. and N. 
to E. The Albatross anchored in 7 fathoms, white sand bottom, Hole- 
in-the- Wall light-house bearing ENE. three-fourths E. in sight over the 
land. We left the anchorage at 8.10 p. m., and ran a line of soundings 
through NW. Providence Channel to Great Isaac’s, thence proceeding 
direct to Key West, Fla., where we arrived and anchored at 2.05 p. m., 
March 26. The flagship Tennessee, flying the flag of Acting Rear-Ad- 
miral James E. Jouett, the Powhatan, Galena, Swatara, and Yantic 
were at anchor in the harbor, and the U.S. Coast and Geodetic Survey 
steamer Blake arrived during theevening. The fleet left at 11.45 a. m., 
March 28, and the U.S. 8S. Brooklyn came in and went to the coal 
wharf. 

At 1.40 a. m., on the 30th, fire broke out in a building adjoining the 
San Carlos theater, and quickly spreading among the dry wooden struct- 
ures in the vicinity, soon became totally unmanageable in the absence 
of suitable fire apparatus. A working party of thirty men, under com- 
mand of the executive officer, Lieutenant Waring, was sent on shorefrom 
this vessel at 2 a. m., and fought the fire until 3 p. m., when it was under 
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control. HEnsigns Benson and Hogg and Mr. Thomas Lee volunteered 
their services, and rendered valuable assistance. The party went armed 
with axes and acoil of rope for pulling down and demolishing buildings, 
as that was about the only method of fighting the fire in the absence of 
water and fire-engines. Large parties well officered were sent from the 
Powhatan and Brooklyn, and the crew of the revenue-cutter Dix were 
early at the scene of fire. Captain Matthews, of the Brooklyn, with his 
torpedo corps, leveled many buildings, which tended to narrow the 
track of the flames as they swept through the city toward the water. 

Steam was raised as soon as it was seen that the conflagration was 
becoming serious, and: every preparation made to get under way should 
assistance be required in moving vessels from the wharves. Several 
men were detailed to earry hot coffee and hard-bread from the ship to 
the parties on shore, and about fifty gallons were dispensed in this way, 
much to the comfort of both officersand men. All the business portion 
of the city, including the wharves, was burned, beside several large 
cigar factories and many dwellings. The government property was 
saved. 

We commenced coaling at 6.45 a.m., on April 2, and finished at 
meridian on the 3d, having taken on board 127 tons. 

The fire disarranged all business matters on shore so much that we 
were unable to procure money for the use of the vessel, fresh water for 
the boilers, or stores for officers and crew, hence it was determined to 
go to Havana for the articles required. As there was a wide break in 
the soundings between American Shoal, on the Florida coast, and Ma- 
tanzas, we took the opportunity to run a line between the points men- 
tioned. Leaving port at 5.10 p.m. we commenced the line off American 
Shoal in 145 fathoms, and completed it at 12.45 p.m., April 4, when 
we started for Havana under steam and sail, arriving and mooring at 
one of the government buoys at 6.30 p.m. The health officer visited 
the ship and granted pratique; and officers from Spanish and German 
men-of-war in port called, tendering the usual civilities. These calls 
were returned on the following day, when I also visited the commodore 
(acting admiral) and captain of the port. 

The services of the government water-boat were secured and the 
boilers filled on the 6th, preparations for sea being completed in the 
mean time. At 7.30 a.m., April 7, we left port and spent the forenoon 
hauling the tangles near the reef to the eastward of Morro Castle, taking 
126 Pentacrinus, a variety of coral, crustacea, shells, &c. The trawl 
was lowered at 2.09 p.m. in 1,025 fathoms, and landed on deck at 4.45; 
a water haul. The current was so strong that the trawl failed to reach 
the bottom. We then started for Key West, arriving and anchoring 
off the government wharf at 6.17 a.m. the following morning. 

At 7 a. m. we went alongside the Freeda A. Willey and tock from her 
50 tons of coal which filled the bunkers and bags, about 30 tons being 
carried on deck. We cast off and went to sea at 5 p.m., and at 6 a.m. 


er 
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the following day put the dredge over in 56 fathoms off Carysfort Reef. 
Thirteen hauls of dredge, tangles, and trawl were made during the day 
between Carysfort and Fowey’s Rocks, in from 56 to 369 fathoms. Large 
numbers of minute shells, numerous crustacea, small fish, cephalopods, 
&e., were taken. Wecontinued dredging till dark, then steamed across 
the straits to Great Isaac’s and ran a line of soundings thence to SW. 
Point, Great Bahama Island; after which the northern part of NW. 
Providence Channel was sounded, the greatest depth, 869 fathoms, 
being found 18 miles west of Burrows Cay. The last sounding was 
taken at 10.16 p. m., and we then steamed direct for Soldiers’ Road 
anchorage, Great Abaco, arriving at 5.40 a. m., April 11. 

While engaged in sounding the NW. Providence Channel, we en- 
countered a strong NW. current, exceeding 2 knots per hour, setting 
into the bight, and a counter-current of some force to the southward 
and eastward along the line of reefs from Burrows to Gordo Cays. 
Brisk to fresh easterly winds prevailed. 

Boats were sent for Messrs. Nye and Townsend, who had been on 
the island since March 24. They appeared in good condition, and re- 
ported fair success in collecting. Everything being on board, we left 
at 8.30 a. m. for Tongue of Ocean, anchoring in 44 fathoms on the 
eastern bank at 10.40 p.m. We were under way again at 5.20 the fol- 
lowing morning, and at 7 a. m. anchored off Green Cay and landed the 
naturalists. The anchorage is on the west side of the cay, the north-- 
west and southwest points projecting slightly, forming an open bay 
protected from easterly winds. The bottom is white sand and there is 
sufficient room for vessels to anchor and swing. 4 

The island is uninhabited at present, but gives evidence of having 
supported quite a large population in earlier times. The collectors re- 
turned at 10.45, much pleased with their success and anxious for an- 
other opportunity of landing on the cay. We were under way at 11 a. 
m., and steaming to the southward passed Booby Rocks, then hauled 
up to the southward and eastward for the extremity of Tongue of 
Ocean, sounding and putting the tangles over in 36 fathoms at 5.30 p. 
m., latitude 23° 34’ N., longitude 76° 33’ W. It was an exceedingly 
rough coral bottom, and we anticipated a variety of specimens usually 
found on such ground, but our catch was confined to a few sprays of 
gorgonian coral, sponges, mollusca, and crustacea. Steaming W. by S. 
one mile the tangles were again lowered in 369 fathoms, the same rough 
and barren bottom being encountered. 

The large surface tow-net was put over a little after dark with 
equally poor success, very few specimens being taken. A line of sound- 
ings was run to High Point, Andros Island, during the night, and 
thence to Booby Rocks, where we anchored at 7.10 a.m., April 13. _ 
The depth of the southern portion of Tongue of Ocean developed by 
our soundings averaged about 750 fathoms, ranging from 711 to 805 
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fathoms, with the bottom of white coral ooze as found throughout the 
Bahamas. 

The naturalists landed as soon as we came to anchor, hoping to get 
a few specimens of sea birds, numbers of which were seen on the wing 
hovering over the rocks. They returned in about an hour with two 
specimens of boobies, the only species of bird they saw. We then got 
under way, and at 9.46 lowered the tangles in 97 fathoms off the west 
side of Green Cay. It was an exceedingly rough bottom, and we ex- 
pected a rich haul, but found nothing but a few gorgonian corals, bar- 
nacles, and sponges. The dredge was then lowered in 140 fathoms, 
coral sand bottom, but it soon caught on a coral lump and parted-the 
rope at the hoisting engine. The end caught under the guard on the 
dredge-block, which for the second time held the rope till we could 
clamp and secure it. The bottom was found to be exceedingly barren, 
a few small shells being the only specimens brought up by the dredge. 
We anchored off Green Cay at 11.50 a. m., and landed the naturalists. 
They returned at 1.30 p. m., when we got under way and resumed our 
work of sounding, finally anchoring for the night on the bank in lati- 
tude 24° 29’ N., longitude 77° 15’ W. 

We were under way the following morning at daylight and continued 
the soundings. The weather was clear and pleasant with light airs 
and calms during the forenoon, but later in the day the wind increased 
‘to a moderate gale from north with thick rainy weather and heavy sea. 
We continued work until dark, then hove to under the lee of Thompson’s 
Cay until daylight the following morning, when a line of soundings 
was run to the west end of New Providence Island, completing the 
work in Tongue of Ocean. 

The gale continued with a heavy and exceedingly uncomfortable sea. 
The bar at the entrance of Nassau Harbor was breaking so heavily 
that we were unable to enter, and were forced to make an anchorage 
in Southwest Bay to leeward of the island. 

The weather appearing to have moderated somewhat on the 17th, 
we got under way and steamed to the vicinity of the bar which we found 
still impassable, and were obliged to return to our anchorage in South- 
west Bay. Another attempt was made to enter on the 19th, but the 
bar was still breaking heavily and it was not until the 21st that we 
succeeded in passing it. We reached the harbor at 11.30 a. m. on that 
day, received the usual visits, and, during the afternoon, accompanied 
by the United States consul, I made an official call on the governor. 

The naturalists continued their work while we were detained at 
Southwest Bay, and, after our arrival in Nassau, the fishing and sponge- 
ing industries of the Bahamas were investigated as thoroughly as our 
limited time would permit. The results of their inquiries will be found 
in the naturalist’s report. 

During the prosecution of our work among the islands we have en- 
countered brisk to strong winds from various points of the compass, 
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easterly winds prevailing, and much squally weather. These condi- 
tions are normal for the months of January and February, but rather 
exceptional for March and particularly for April. We left Nassau 
April 30, and ran a line of soundings from Egg Island reef to a point 
of the shoal off Hole-in-the-Wall, to develop a shoal said to exist in 
mid-channel. An old shipmaster who traded for many years among the 
islands said he had fished on it and knew that it existed. We found a 
depth of 2,222 fathoms on the spot indicated, and saw no signs of shoal 
water. Itis more than probable that the captain fished on the extrem- 
ity of the reef, making off 10 miles or more from Hole-in-the-Wall, and 
it is not at all strange that he should think himself half way across the 
channel, particularly if he was in a smali vessel. 

From Hole-in-the-Wall we steamed to Little Guana Cay, and sounded 
in 940 fathoms, latitude 26° 40’ N., longitude 76° 49’ 30” W.; then ran 
a line to the northward and eastward, perpendicular to the coast, to 
latitude 26°°50' N., longitude 76° 04’ 45” W., reaching a depth of 2,670 
fathoms. The course was then changed to the northward and west- 
ward and a sounding taken in 2,715 fathoms, latitude 27° 11’ N., longi- 
tude 76° 19‘ W. The next cast gave 943 fathoms, latitude 27° 41’ N., 
longitude 76° 41’ W. From this point a line was run to the westward 
to latitude 27° 57’ 30” N., longitude 77° 27’ 50” W., in 660 fathoms. 
The trawl was lowered at this station at 8.29 a. m., May 2, and a large 


~ number of pteropod shells, a few fish, a single specimen of Argonauta, 


dead shells of various species, and a quantity of foraminifera were 
obtained. 

A line of soundings was then run to the southward and westward, 
striking the banks off Grand Cay. At 5.45 p.m. we lowered the trawl 
in 338 fathoms, coral sand, latitude 27° 22’ N., longitude 78° 07/ 30” W., 
and made a successful haul. Among the specimens were four species of 
sea-urchins, dogfish with young, munidas, two species of gorgonian 
coral, shrimp, crabs, glass sponges, brachiopod shells, fish, &c. At 7.20 
we steamed to the northward and at 8.20 stopped for forty minutes to 
use the submarine light. A few good specimens were procured, but the 
waters were exceedingly barren. The course was resumed at 9 p. m., and 
at 5.24 a. m. the following day the trawl was lowered in 572 fathoms, 
latitude 27° 58’ 30” N., longitude 78° 24’ W. Five hauls were made 
during the day between the above position and latitude 28° 40’ N., 
longitude 78° 46’ W., in 504 fathoms. The character of the specimens 
taken in all the hauls was much the same; among them were shrimp, 
starfish, many fine specimens of flabellum, hermit-crabs, barnacles, sea- 
urchins, a variety of corals, pennatulas, holothurians, hydroids, several 
species of fish, &c., beside a large quantity of foraminifera washed from 
the contents of the mud-bag. 

The large tow-net was put over after dark and the submarine lights 
used, but the surface was barren of life. At 11 p.m. we steamed to the 
northward and westward, and at 530 a. m. the following morning 
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lowered the trawl in 438 fathoms, gray sand, latitude 299 16/ 30” N., 
longitude 79° 36’ 30” W. Five hauls were made during the day be- 
tween the above position and latitude 29° 47’ N., longitude 80° 05! 45” 
W.., in 263 fathoms, fine gray sand. The first three hauls brought up 
large masses of branching coral of various species, besides a few fish, 
sea-urchins, shrimp, &c. The last two bad very little coral, but a 
variety of other specimens, among which were several species of crabs, 
mollusea, worm-tubes, shrimp, sSea-urchins, and numerous species of 


fish. The surface net and submarine light were used successfully dur- . 


ing the evening. 

The working ground of the day was under the bed of the Gulf 
Stream and extended diagonally across its course. At 9 p. m. we 
started ahead to the northward and eastward, and at 5.20 a. m., May 5, 
lowered the trawl in 270 fathoms, gray sand, latitude 30° 47’ 30” N., 
longitude 79° 49’ W. Seven hauls were made during the day between 
the above position and latitude 31° 31’ N., longitude 79° 05’ W., in 277 
fathoms, coarse brown sand. The results of the day’s work were re- 
markable for the enormous loads of coral brought up by the trawl 
and tangles. Other specimens were taken in considerable numbers 
also, among which may be mentioned hydroids, siliceous sponges, sea- 
urchins, sea-anemones, and several varieties of fish. A large porpoise 
was caught during the day, and.its skeleton preserved for the National 
Museum. 

The bottom was so thickly covered with coral that the trawl was 
soon wrecked, and the tangles were used in subsequent hauls. <A re- 
markable feature of the day’s work was the capture of nine sharks, of a 
species unfamiliar to us. One of them was preserved in salt for future 
examination at the laboratory of the National Museum. The stomach 
of one was found to contain about a gallon of oil of a reddish tint, which 
smelled like ordinary fish-oil. Unfortunately most of it was lost, but 
we saved about half a pint forexamination. The presence of this large 
quantity of oil in a shark’s stomach shows that it had fed bountifully 
on it a short time before, but it would be difficult to conjecture where 
it could have found it. The stomach contained nothing else. 

- We steamed to the northward and eastward during the night, and 
at 5.17 a.m. on the 6th lowered the trawl in 240 fathoms, gray sand 
and coral, latitude 32° 26’ N., longitude 779 43/ 30” W., and made seven 
hauls during the day between that position and latitude 32° 40’ N., 
longitude 76° 40’ 30” W., in 782 fathoms, light gray ooze. 

The results of the day’s work were very satisfactory. The earlier 
hauls were on coral bottom and the nets were badly cut, but later in 
the day, after reaching deeper waters, we found smooth bottom, from 
which we brought up a great number and variety of specimens. The 
various forms of deep-sea fish were unusually abundant, besides sea- 
anemones, corals, hydroids, hermit-crabs, shrimp, cephalopods, pennat- 
ule, squid, shells, glass sponges, ophiurans, holothurians, &c. The 


a 
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working ground of the 5th and 6th was, like that of the 4th, under the 
bed of the Gulf Stream. 

The winds, which had been light to moderate from the: 2d, increased 
during the afternoon of the 6th, and at midnight, when the last haul 
was finished, was blowing a brisk breeze from SW., with indications 
of approaching bad weather. 

The submarine light was used until about 2 a. m.on the 7th, when 
we started ahead under steam and sail for the capes of the Chesapeake. 
The weather became overcast during the afternoon and the wind in- 
creased, with falling barometer. At 8p. m. there was a moderate gale 
from south, with thick threatening weather and incessant thunder and 
lightning, followed by a furious squall half an hour later. We were 
near the northern verge of the Gulf Stream off Cape Hatteras, where 
the sea rises with the wind and assumes a magnitude entirely dispro- 
portionate to the apparent cause. 

We passed Cape Henry at 7.30 a. m. on the 8th, and the weatier still 
being thick and unsettled, anchored in Hampton Roads until the fol- 
lowing morning, when, the storm having passed, we steamed up the bay, 
anchoring for the night off Upper Cedar Point. We were under way at 
daylight on the 10th, and arrived at the navy-yard, Washington, D.C., 
at 10.50 a. m. 

We remained at the navy-yard overhauling and refitting for the 
summer’s cruise until June 30, when we left for Norfolk, Va., arriving 
the following morning. 

At 7.30 a. m., July 2, we went into dry-dock, and the work of scraping 
and painting ie bottom commenced. Considerable rust was dis- 
covered, but very few barnacles or other marine life. The vessel was 
last docked at Baltimore May 27, 1885, and has therefore been a little 


more than thirteen months in the water; five months at sea, three 


months in the Potomac river, followed by another three months at sea - 
in West Indian waters, and finally about two months in the Potomae. 
These intervals in fresh water killed the marine growths, thus account- 
ing for the comparatively smooth bottom. The rust was readily ac- 
counted for, and was excessive wherever the dredge-rope or sounding- 
wire had been in contact with the bottom. There was much rust near 


and below the water-line, where the paint was rubbed off by ice when 


we were steaming down the Potomac en route to the West Indies in 
February last. 

We found another small piece gone from a broken blade on the port 
propeller, and to compensate for the loss of weight and surface, an 
equal area was cut off the opposite blade. The outboard bearings are 
wearing somewhat, and it will be necessary to reline both shafts when 
the vessel is docked again. 

The painting having been finished, the ship was si hanléd out of dock 
at 1 p.m., July 7, and at 2 p.m. we commenced Goaheey finishing at 


2.30 p.m. on the Sth, having received 1203222. tons, At 5.10 p.m. we 
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cast off from the wharf and proceeded down the Elizabeth River. The 
weather was clear and very warm. We passed Cape Henry at 7.45 
p.m. and at 9.45 set our course for Wood’s Holl, Mass. The weather 
became overcast, with rain-squalls and fogs during the night, continu- 
ing until our arrival, at 2.30 p. m., July 10. 

At 5.10 p. m., July 15, we left for a dredging trip, and passing Gay 
Head at 7.35 p. m. we set our course to the southward during the night. 
The weather was clear and pleasant, with fresh breeze from southwest. 

At 9.03 a.m. the following day we sounded in 555 fathoms, latitude 
39° 50’ N., longitude 70° 26’ W., and while reeling in the stray line 
parted, losing one specimen cup and one N. Z. thermometer with Tan- 
ner improved case. The beam-trawl was lowered at 9.27 and landed 
on deck at 11.16, with one octopus, two large crabs, six species of fish, 
archasters, maldana, and foraminifera. Two other hauls were made 
during the day in latitude 39° 43’ N., longitude 70° 29’ W., and latitude 
39° 38’ N., longitude 70° 22’ W., respectively, resulting about the same 
as the previous haul, with the addition of several benthodytes and sea- 
spiders. The surface net was towed in the early morning and evening 
with meager results. 

At 4.30 a. m., July 17, we sounded in 887 fathoms, brown ooze, latitude 
39° 33’ N., longitude 70° 50’ W., and at 5.04 put over the beam-trawl. It 
was landed at 7.42 with one specimen of Cyclothone lusca, but no bot- 
tom specimens. Two other hauls, in 1,106 and 1,137 fathoms, latitude 
39° 35/ N., longitude 70° 54’ W., and latitude 39° 35/ N., longitude 719 
02/ 30” W., respectively, were made during the day, securing a large 
quantity of Ophiomusium, 5 species of fish, benthodytes, 1 octopus, and 
numerous archasters. Serial temperatures were taken to 1,000 fathoms. 
The surface net was used in the evening as before, but the results were 
uninteresting. 

The following day six stations were occupied, in depths from 326 to 
835 fathoms, between latitude 59° 52! N., longitude 71° 20 45” W., and 
latitude 39° 37’ N., longitude 71° 08’ W. The results were the same as 
on the previous days, with the exception of a specimen of Onus rufus, 
taken in the last haul. Serial temperatures were taken to 500 fathoms, 
and the surface net towed without success. At 9.05 p. m. we started 
for Wood’s Holl. Soon after entering Vineyard Sound the following 
morning we discovered the steamer Gate City aground on the beach 
east of Robinson’s Hole, Naushon Island, and, communicating with 
her, learned that she had gone ashore the previous evening during a 
dense fog. We offered assistance, but there was nothing to be done 
pending the arrival of divers, who had been sent for. We then resumed 
our course, and in a few minutes saw the steamer Panther aground 
near Job’s Neck, Naushon Island, and in response to our offers of assist- 
ance, they requested us to aid them in getting afloat. We took a haw- 
ser from her stern and towed her off the rocks, when she proceeded to 
New Bedford. 


ee 
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We arrived and moored to the Fish Commission wharf at 10.30 a. m. 
The captain and agent of the Gate City called about 11.30 and requested 
us to tow Davis’s wrecking scow to the stranded vessel, as it was very 
important that the divers should be on the spot as soon as possible, and 
there was no other means of getting them there for several hours. We 
left soon after with the scow in tow, delivered her at the steamer about 
1 p. m., and returned to port. 

We remained at the wharf, coaling ship, overhauling apparatus, and 
making necessary repairs to boilers, until 1.40 p. m., August 2, when we 
proceeded to sea under the following orders: 


U. 8S. COMMISSION OF FISH AND FISHERIES, 
Wood’s Holl, Mass., July 29, 1886. 

Str: As soon as the Albatross is ready you will make a cruise to 
the eastward, for the purpose of determining the existence and, if possi- 
ble, the character of certain banks which are believed by some to exist, 
but which, so far, have not been properly sounded and examined. 

In connection with this inquiry you will follow, as far as convenient, 
the suggestions of the Hydrographic Office of the U. S. Navy as em- 
bodied in a letter from Commander Bartlett. 

A particular point to be examined is the so-called Hope Bank; an- 
. other is in the vicinity of the Flemish Cap, and also an alleged marine 
ridge connecting Flemish Cap w@th the Azores. 

In the course of this voyage you will of course take occasion, by 
sounding, trawiing, and dredging, to ascertain any physical or biologi- 
cal characters of the region. 

In consequence of Mr. Benedict’s resignation, Mr. Thomas Lee, the 
assistant naturalist, will have charge of the natural history work, and 
of the various operations of making collections and preserving them for 
transfer to Wood’s Holl. 

The length of time during which the voyage is to last is left to your 
discretion. The principal object of finding and defining the banks in 
question is to furnish new grounds to the American fishermen, and you 
will therefore take such steps as are in your power to determine their 
economical value, by securing full collections of the fishes themselves 
and the animals that serve them for food. 

You are authorized to stop at any port in the British Provinces for 
the purpose of taking in coal and supplies. 

As opportunity presents you will communicate by telegraph your 
whereabouts and the general condition of the vessel and those on board. 

Very respectfully, 
SPENCER F. BAIRD, 
Commissioner. 
Lieut..Commander Z,. L. TANNER, 
Commanding Steamer Albatross. 
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We steamed to the eastward through Vineyard Sound and over Nan- 
tucket Shoals. The weather was pleasant, but the barometer was fall- 
ing rapidly and a heavy thunder-shower approaching from the north- 
ward and westward. It followed along the land, gradually gaining on 
us, until, off the east end of Nantucket, the storm finally passed ahead 
and across the bow. 

The officer of the deck reported seeing on two occasions, between 8 
and 10 p. m., several pieces of floating ice from 8 to 10 feet square and 
5 feet thick. Ice in this locality in August is unusual, if not unprece- 
dented. 

We had light southerly winds and moderate swell during the night, 
with pleasant weather and passing clouds. A strong NW. wind was 
blowing at noon on the 3d, and increased to a moderate gale later in 
the day. 

The following is a copy of the Hydrographer’s letter, referred to in 
the preceding orders of the Commissioner: 


BUREAU OF NAVIGATION, NAVY DEPARTMENT, 
Washington, D. C., July 16, 1886. 

DEAR Sir: The receipt of your letter of Juiy 15 is acknowledged. I 
send to-day copies of Hydrographic Office charts 21a and 22a, on which I 
have marked in red pencil the position of possible dangers. The records . 
of these are very meager, and would l@ of no assistance to you. I have 
also indicated by blue pencil crosses where it is desirable to have sound- 
ings. Of course any others that you can get will be useful. 

I am inclined to think there is a submarine ridge extending from the 
Azores to the Flemish Cap, hence I have marked a line to develop it. 
This may be the mackerel grounds you have been looking for. 

The line across the old position of Hope Bank will develop it in a 
north and south direction, ifit exists. Your line (referring to your work 
of last year) runs east and west. 

Beaufort and Milne Banks ought to be developed, and the vicinity of 
Zaragosa Rock ought to be closely examined. If you are going to the 
eastward of the Azores should like to know it, as there is a host of 
reported dangers all around these islands. 

Very respectfully, 
J. R. BARTLETT, 
Commander, U. S. Navy, Hydrogr chee 
Lieut.-Commander Z. L. TANNER, U.S. N., 
Commanding U. S. F. C. Steamer liane 


The first line of soundings indicated by blue pencil crosses on Hydro- 
graphic Office chart 21a, referred to in the above letter, began at latitude 
40° 14’ N., longitude 65° 56" W., where, notwithstanding the prevalence 
of a gale, we sounded, at 2.10 p. m., August 3, in 2,224 fathoms. We 
carried the line to the eastward to latitude 40° 20! N., longitude 649 54/ 
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W., in 2,575 fathoms, thence to the position assigned to Hope Bank, 
where eleven soundings were taken at intervals of about 5 miles, the 
depths ranging from 1,930 to 2,069 fathoms. On the position assigned 
the bank, latitude 41° 29’ 28” N., longitude 63° 17’ W., we found a 
depth of 1,969 fathoms. Five soundings taken by the Albatross last 
year form another line from 5 to 10 miles farther south. 

Leaving the reported position of Hope Bank on the morning of the 
5th, we ran a line in a northeasterly direction to Sable Island Bank. 
The depths decreased gradually, showing no evidence of outlying 
banks or shoals. This line was recommended by the Hydrographer. 

On the morning of the 6th we discovered an unexpected error of the 
compass, which had carried us about 20 miles out of our course during 
the night, thus throwing discredit on our steering-card. As we were 
entering the region of fogs it was necessary to ascertain our compass 
errors as accurately as possible; accordingly, at as early an hour in the 
afternoon as practicable, we swung ship under steam, observing azi- 
muths of the sun, from which a table of errors was constructed. A 
comparison of the card thus obtained, with that we had been using, not 
only accounted for the deviation from our course, but demonstrated the 
fact that something was wrong. A search occupying the remainder of 
the day and night resulted in the discovery of a piece of iron pipe, 13 
inches outside diameter and 8 feet in length, deposited in the seine-boat 
on the starboard side of the deck. The forward end of the pipe was 
about 8 feet from the compass and 1 foot 6 inches below the card. The 
cause of disturbance being found and removed, a new card was made 
by swinging the ship on the 7th, the results corresponding nearly with 
observations in Narragansett Bay. 

A line of soundings was then run between Banquereau and Grand 
Bank, about 60 miles to the southward of our line last year, in from 
1,780 to 1,172 fathoms. 

At meridian, August 8, we sounded in 34 fathoms on Grand Bank, 
latitude 44° 52’ N., longitude 50° 25’ W., and put over the hand-lines 
baited with menhaden. Two cod and two haddock were taken, thus 
confirming our former experience that menhaden are worthless as bait 
for cod on the Grand Bank. Another trial was made at 6.12 p. m., in 
35 fathoms, without taking a fish. 

The significance of hydrographic soundings 1,042 to 1,047, inclusive, 
in 35, 35, 35, 38, 41, and 115 fathoms, will be made apparent by refer- 
ence to H. QO. chart 21a, where the contour of the eastern edge of the 
Grand Bank is distorted, apparently, on the evidence of a single nega- 
tive sounding. 

The line was continued east on the same parallel to develop a bank 
referred to in the following extract from a letter of Capt. J. W. Collins 
of the U.S. Fish Commission schooner Grampus, dated Wood’s Holl, 
Mass., July 10, 1886: 


S. Mis. 90 40 
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“Referring to our conversation of this date, relative to the possible 
future movements of the Albatross, I beg to submit to your considera- 
- tion the following: 

“On the general charts of the North Atlantic a small bank is laid 
down to the eastward of the Grand Bank, perhaps about 200 miles dis- 
tant from the latter, and about on the 45th parallel of north latitude. 
This bank, on which are marked depths approximating 75 to 100 fathoms, 
has long been an object of much interest to the Gloucester fishermen, 
and much speculation has been indulged in as to whether the bank 
really exists or not. If so, it is universally believed that cod and hali- 
but may be found there in great abundance, and its authentication 
would, no doubt, prove a bonanza to the fishermen. 

“Tf it does not exist, the settlement of the question would prove not 
only interesting, but extremely valuable to the fishermen, since they 
may be prevented from spending their time in fruitless search for the 
bank. 

“The Albatross is so eminently well adapted to making this research 
that I trust I may be pardoned for hoping she will look for the place in 
question if her other work takes her in the vicinity of the Grand Bank 
during the summer. 

“The value of such work may be fairly illustrated by the fact that, a 
short time ago, while the Grampus lay in Gloucester Harbor, one of the 
captains came on board who was about to sail on a halibut trip. Inei- 
dentally he told me it was his intention to try to find Hope Bank when 
he got to sea. I told him that it had no existence except in the imagi- 
nation of the person who reported it, and that the Albatross had found 
2,000 fathoms where the bank is laid down. 

“This information not only surprised him, but pleased him very much, 
for he said it would practically save him (and another vessel which was 
going to make the attempt in company) a broken trip, since he had 
determined to spend a week or ten days in the search.” 

The depth found 100 miles east of the Grand Bank was 1,916 fathoms, 
increasing to 2,658 fathoms 200 miles farther east. The soundings show 
no rise in the sea-bottom along this line, which extends far enough to the 
eastward to intersect a marine ridge extending from the Azores to 
Flemish Cap. On the contrary the depths increased with great regu- 
larity until the maximum, 2,658 fathoms, was reached at the extremity 
of the line in latitude 45° 14’ N., longitude 42° 03’ W. From this point 
a line was run to Flemish Cap, as indicated by the hydrographer, with 
still no signs of marine elevations until reaching the abrupt rise of the 
Gaps! 

A few words as to the accuracy of our various positions may not be 
out of place here. We had generally clear weather to 6 p.m. on the 
8th, enabling us to locate the soundings as accurately as ordinary sea 
observations permit. On the 9th, latitude by ex-meridian altitudes of 
the sun was obtained, but no longitude. Foggy weather and moderate 


. 
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SW. winds prevailed. The sun was visible at intervals during the 10th, 
giving us an excellent opportunity of locating the ship. Strong winds 
to moderate NW. gale prevailed. On the 11th the sun was visible at 
intervals until late in the afternoon, affording us ample opportunity of 
locating our stations. 

Our first sounding on the 1lith was taken at 3 a.m. in 2,135 fathoms, 
and the next at 10.38 a. m. in 73 fathoms, gray sand, black specks, and 
stones, on Flemish Cap, latitude 46° 50’ N., longitude 44° 35’ W. The 
beam-trawl was put over at this station, resulting in the capture of 
several specimens of Cottid, ophiurans, starfish, sea-anemones, sea- 
urchins, corals, &c. It may be said that stones were a marked feature 
in all the hauls during the day, the bottom seeming to be pretty thickly- 
strewn with them, dropped there by ice. 

Four other hauls were made at stations 2,693 in 78 fathoms, 2,694 in 
86 fathoms, 2,695 in 105 fathoms, and 2,696 in 98 fathoms, the character 
of the bottom and catch comparing closely with those of the first haul. 

A serious leak was discovered in the bottom of the port boiler, water 
and steam escaping to such an extent that it was impossible to get near 
enough to determine the nature of the damage. Fires were hauled and 
the boiler blown down, when the leak was traced to a defective gasket 
on a mud-hole plate. ' 

After the trawl was on board we steamed to the westward toward the 
Grand Bank, carrying a line of soundings across to further develop the 
connection between the two banks. The greatest depth was 477 fathoms. 
Reference to H. O. chart 21a will show Flemish Cap to be an extension 
of the Grand Bank, to which it is connected by a narrow submarine ridge 
having a depth of 500 fathoms or less, increasing rapidly on either side 
to 1,000 fathoms. 

We were enveloped in a dense fog during the night of the ilth and 
all of the 12th, which made it impossible to locate ourselves by observa- 
tion, but, assuming the eastern extremity of the Grand Bank to be cor- 
rectly laid down on the chart, we were able to plot our soundings with 
some degree of accuracy. 

The normal direction of the current between the banks is about ESH., 
but we experienced a strong set to the northward and eastward. A 
fresh SW. breeze which prevailed at the time may account for the change 
of direction. 

The trawl was lowered at 12.09 p.m. on the 12th in 206 fathoms, 
green mud, black specks, lat. 47° 40’ N., long. 47° 35’ 30” W., and came 
up at 1.15 p. m. with specimens of ray, halibut, a large number of 
macrurus, flounders, sea-anemones, starfish, mollusks, &c. A rock was 
brought up also, weighing about 2,000 pounds, and much time and pa- 
tience was expended in getting it on board without sacrificing the net. 

Necessary repairs being completed, fires were started under the port 
boiler. 
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Soundings were continued toward the coast for navigational pur- 
poses, we being enveloped in a dense fog, which continued until 2 p.m. 
on the 13th. These soundings have been carefully located, and may 
have some value hydrographically. 

We arrived at St. John’s, Newfoundland, at 7.10 p. m., August 13, 
and found H. M.S. Emerald, Lily, and Mallard at anchor in the harbor. 
An officer came on board, and, in the name of the senior officer present, 
tendered the usual civilities of the port. The United States consul vis- 
ited the ship at 10 a.m., August 14. His call was returned later in the 
day, and official visits were made to the governor, and Capt. A. H. Ham- 
ond, of H. M. 8. Emerald, senior British naval officer present. 

Fires were hauled and the usual work of stopping leaks in the boilers 
commenced. We coaled: ship on the 19th, taking on board 100 tons of 
anthracite. 

Preparations were made for extending the cruise to the eastward, 
including Beaufort Bank, Milne Bank, and Laura Ethel Shoal, but that 


part of the expedition being abandoned, we took on board only the — 


quantity of coal required for the trip to Wood’s Holl, including a few 
days’ dredging and sounding. 

We coaled from Shea’s Wharf, where we also filled the boilers with 
fresh water, which was taken from a hydrant in the street, at a cost of 
$12 for 10,000 gallons. The necessary hose for conducting the water 
on board was borrowed of the fire department. 


At 9.30 a. m., August 21, we got under way and proceeded to sea en 


route to Wood’s Holl. The weather was clear until 5 p. m., when we were 
enveloped in .a dense fog. Cape Race bore WNW. about 4 miles dis- 
tant. As our course was seaward, we stood on and soonran out of the 
fog bank into clear, pleasant weather. Our course during the night was 
to the southward and westward, and at 8 a. in. the following morning we 
cast the trawl in 90 fathoms, latitude 45° 07’ N., longitude 55° 09/ W., 
off the southern extremity of Green and St. Pierre Banks. Five hauls 
were made during the day on a westerly course, in from 50 to 205 fath- 
oms, the results being numerous ascidians, ophiurans, starfish, mollusca, 
and several species of fish. The positions and depths indicate an ex- 
tension of the 100-fathom line to the southward of Green and St. Pierre 
Banks. Fog shut in about sundown and continued during the night. 

We finished trawling for the day at 6.18 p.m. and started ahead, 
running a line of soundings across the channel between St. Pierre and 
Banquereau, developing a depth of from 226 fathoms in mid-channel to 
02 fathoms on the latter bank. 


The fog continued until 6 a. m., August 23. At 7.33 we sounded in, 


32 fathoms, latitude 44° 25’ N., longitude 57° 35’ W., on Banquereau, 
and put over several hand-lines, taking 136 cod in 45 minutes. The 
vessel was not anchored, but allowed to drift. The fish were examined 
for parasites, contents of stomach, &c. wo hauls of the trawl were 
made during the day in 140 and 110 fathoms, on the southeast extremity 
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of Sable Island Bank, resulting in the capture of a few fish, ophiurans, 
Starfish, shrimp, sea-anemones, and mollusca. 

At 9.11 a. m., the 24th, we cast the trawl in 1,255 fathoms, latitude 42° 
47’ N., longitude 61904” W. ‘The frame was landed at 1.07 p. m., minus 
the net, which had been torn away by an overload of stones or mud. 
We expended much time and patience in the vain endeavor to clear it 
from the bottom without sacrificing the apparatus. We started ahead 
on our course as soon as the haul was completed, the general appearance 
of the weather making it inadvisable to castthe trawl again. The wind, 
which was light during the early part of the day, increased to a moderate 
gale from WNW. in the afternoon. The barometer was unsteady and 
there was a heavy southerly swell; in fact, all indications pointed to 
heavy weather. 

The 25th commenced with fresh winds from WNW., and overcast 
misty weather. We had heavy rains and light to moderate breezes 
in the middle part, and fresh SSH. winds in the latter part of the day. 
The barometer was unsteady, and although the sea was comparatively 
smooth, the general indications were of approaching bad weather. Ten 
soundings were taken during the day near the position assigned to 
Hope Bank, in depths ranging from 1,644 to 1,943 fathoms. The sound- 
ings are inshore, or to the northward of those taken on the outward 
trip, and demonstrate beyond doubt that no shoal or bank exists on the 
ground covered by them. 

We were unable to locate our position by observation during the day 
except by ex-meridian observations of the sun for latitude, and, although 
we had covered the ground satisfactorily, we determined to remain on 
the spot until the weather permitted us to verify our work. With this 
object in view the vessel was hove to from midnight until 1.10 p. m., 
August 26, when, having ascertained our position by good observations, 
we proceeded to run a line of soundings at right angles to those of the 
previous day in from 1,587 to 1,910 fathoms; the results confirming 
the general accuracy of our former work. 

The unsettled weather of preceding days culminated in a cyclone of 
moderate force on the 26th, as will be shown by the following extract 
from the meteorological columns of the ship’s log. 

The force of the wind should be increased about .2 — otherwise 
the record may be considered correct. . 


Date. Time. Wind, true. Force. | Barometer. Sea. 


— ~ _—_— — } 
August 25...... Be aatemce sek nameces bef) Og OlesteseeS | Al Ofek en S 4-6 29.98 | Smooth. 
August 26...-. £ AU Annee ae AD YS) soeeeee 4-6 29, 92 to) 
OW een oneal eee Noon .-... NGS Shae? 47 29.70 | Rough 
OMe ee see aie ets hoi e ene carseat 3 Pome NE. by E....-. 4-6 29.64 | Heavy 
AD Osea eee eases eete alee sdiewars Gypameeeee ENUINGEG(S 2 peers 5-6 29. 68 Do. 
DD pou tonee oe eee Eee |) eT savage EN os oe 6-8 29. 86 Do. 
LD YO) ease ene ei Aaa Ae ee ee are Midnight .| NNW ........ 5-6 29.90 | Moderate. 
PACU SU OT Ai e Sok tials sh ediscwisete saa 2) BMS: ING 3542.52 3 29. 92 Do. 
SD) OMe ae = cls a s/efeslaiawicieers ois cinerets SianmMeeee. SWAN Wi netseciate. 3 29.98 | Smooth. 
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Having completed our search for Hope Bank, we ran a line of sound- 
ings to the westward to George’s Bank without finding any indications 
of shoal water to the eastward of it. 

Having definitely proven that Hope Bank does not exist in the 
locality assigned it on H. O. chart 21a, it may not be out of place here 
to inquire into the probable reasons for its having been frequently re- 
ported. Reference to the chart will show its assigned position to be 
near the northern edge of the Gulf Stream, where its deep blue waters, 
with temperatures above the normal and high specific gravity, impinges 
upon the colder green water of the Arctic current. The first sight of 
this green water on emerging from the Gulf Stream gives one the im- 
pression that he has suddenly struck soundings. The bank once placed 
on the chart, the navigator who found himself in green water any- 
where in that region during foggy weather, or when from any cause he 
was uncertain of his position, would conclude at once that he was in 
shoal water, and locate himself on the position assigned to Hope Bank. 
The difference in color and specific gravity between the waters of the 
Gulf Stream and the region adjacent varies with the seasons, and is 
more marked during summer and autumn, when the fresh water from 
melting ice finds its way from the Arctic. 

On August 3, at meridian, in latitude 40° 26’ 50” N., longitude 66° 
19’ W., surface temperature 78° F., the specific gravity reduced to 60° 
I. was 1.027808, and at noon of the 5th, latitude 41° 48’ N., longitude 
62° 51’ 30” W., surface temperature 67° F., the reduced specific gravity 
was 1.025008, a difference of .0028, quite sufficient to account for the 
change of color. Thus it will be seen that the various indications of 
shoal water are accounted for from natural causes wholly independent 
of the existence of banks or shoals, and the depths developed by our 
soundings show positively that none exist in that locality. The navi- 
gator in passing over the region had neither time nor the means at 
hand for satisfactory investigation; therefore he was forced to judge 
from appearances, which, we have shown, are deceptive. 

It may not be out of place here to call attention to a report concern- 
ing Hope Bank, which to a casual observer would be considered definite 
and final as to its existence in the locality mentioned. 

We have what purports to be a complete copy of the log of the fish- 
ing schooner Marguerite on a voyage from Gloucester, Mass., to Iceland, 
extending from April 27 to September 24, 1885. On September 21, on 
the return trip, the following remarks are found relating to the bank 
above mentioned: 

“ From 4 to 8 a. m.—Wind steady in force and direction. At 7a. m., 
water being discolored, sounded; depth 63 fathoms, with coarse sand. 
At 7.30 a. m., water looking whiter, sounded again, found 45 fathoms, 
with small black pebbles. At first thought the vessel had overrun the 


log and was on soundings on George’s Bank. At 8 a. m. sounded; 
depth 38 fathoms. 
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“From 8 a.m. to noon.— Wind steady in foree and direction. At 8.30 
a.m. took observation, which almost corresponded with the distance 
run by the log. At 9 sounded; depth 90 fathoms; hauled the vessel 
close to the wind SW. by W. At 9.30 sounded; depth 100 fathoms; 
hard bottom. Tacked ship, run off to the NE. 6 miles, sounded; depth 
40 fathoms, with small black pebbles; run to the north 4 miles, sounded ; 
found 75 fathoms ; hauled up ESE. 4 miles, sounded ; got 62 fathoms; 
tacked ship and kept off course. At noon found the latitude to be 41° 
38’ and longitude 65° 30./” 

The above extract from the schooner’s log would seem to be con- 
clusive, at least, as to the soundings having been made as stated, even 
if her position was not correctly given. A vessel’s log is usually taken 
as evidence in court, and entries in it are generally the results of per- 
sonal observation of its writer or of other officers in charge of the deck 
for the time being. Facts only are looked for, and fictitious entries are 
so foreign to the habit of seamen generally that it would be considered 
correct until proved otherwise. Yet this copy fails to inspire confi- 
dence; in fact, the evidences of its having been cooked to suit the oc- 
casion are so palpable that its reliability becomes questionable at every 
point. Itis a well-known fact that a fishing vessel’s log is brief, that her 
navigational and scientific instruments are few, and equal to her abso- 
lute necessities only, yet this copy purports to give for every hour of 
the cruise, day and night, a complete record, including the filling out of 
18 columns in the United States Navy log-book, which was used for 
making the copy, nine of them being meteorological observations, be- 
sides remarks more or less full. 

On September 20, the day before the discovery of Hope Bank, this 
remarkable vessel made 77 miles in 12 hours on a SW. by W. course, 
wind WSW., sailing within one point of the wind! With a wind force 
of 4 to 5 she made 7 to 8 knots, heeling 5° to 4°, with leeway of one-half 
a point, the same leeway being maintained later in the day with a speed 
of 2 knots, heel of 1° to 2°, and wind force from 1 to 2. 

The following entry is found on May 13, at noon: 

‘Latitude, D. R., 48° 35’ 00” N. 

“Longitude, D. R., 42° 38/ 00” W. 

“Latitude by observations of ‘© 48° 38/ 00” N. 

“Longitude by chronometer © 42° 36’ 00” W. 

“Current during the time 1.7 knots per hour, setting to the eastward.” 

We find recorded here a current of 40.8 miles for 24 hours, whereas, 
assuming the calculations for position to be correct, there was actually 
a current of 4 miles N., 40° E. during the day. 

Similar examples might be quoted throughout the whole log-book, 
but the above extracts are sufficient to illustrate its value as an accurate 
record of results. The meteorological record is hardly worthy of com- 
ment. 
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Referring to the log of September 21, we find the schooner making 3 
knots an hour until 7 a. m., the time the sounding commenced, and, as 
the wind is logged ‘steady in force and direction” from this time till 
noon, the vessel should have made 15 knots had she continued on her 
course; but instead of this uninterrupted progress she takes eight 
soundings in average depths of 64 fathoms, which must have consumed 
three-quarters of an hour at least, and sails 21 knots, about 5 knots an 
hour, or 2 miles an hour more than she would have logged had she 
taken no soundings and continued on her course with the wind two 
points abaft the beam. 

Further comment is unnecessary ; enough has been written to show 
that reports of shoals and banks at sea are not always reliable, even 
when soundings, character of bottom, and other seemingly reliable 
data are given. A reference to the plan (Plate I) will show that the 
schooner Marguerite did not find bottom in the region indicated, and 
the presumption is strong that the lead was not put over the side at 
all. 

At 9.33 a. m., August 27, we cast the trawl] in 1,188 fathoms, latitude 
41° 28/ 30’ N., longitude 65° 35/ 30” W., landing it on deck at 12.44 
p.m. Among the forms taken were a quantity of ophiurans, starfish, 
shrimp, mollusks, blue hake, coryphenoides, Macrurus asper, and skate. 
The trawl was lowered again at 2.21 p. m., but it soon buried and was 
lost. 

At 7.09 a. m., August 28, the trawl was lowered in 980 fathoms, lati- 
tude 40° 07’ N., longitude 67° 49’ W., and landed on deck at 9.22 a. m.; 
a water haul, the current having prevented its reaching bottom. An- 
other haul in 866 fathoms, six miles to the westward, brought up an 
enormous load of mud and numerous ophiurans, holothurians, mollusks, 
crustaceans, and several varieties of fish, among them being coryphe- 
noides, Macrurus Bairdii, blue hake, lyecodes, &c. A third haul was made 
in 984 fathoms a few miles farther westward with much the same 
results. 

At 5.55 p. m. we started for Wood’s Holl. Fog shut in as soon as we 
touched the banks and continued until we passed the South Shoal light- 
ship, when it partially cleared. It shut down again off No Man’s Land 
and continued until our arrival in port'at 11.58 a. n., August 29. 

We saw but few birds during the trip except ‘‘ Mother Carey ” chick- 
ens, which were always with us. An occasional gull and a few terns 
were seen. Whales were seen in the region between Sable Island and 
Grand Bank, and porpoises were frequentley observed playing about 
the ship. A large school of curved-fin oreas were seen on Flemish 
Cap during the morning of August 10. 

We were detained in port overhauling our dredging and sounding 
gear, cleaning and repairing boilers and other mechanical appliances 
until 5.58 a. m., September 14, when we left for Newport, R. L., for coal, 
preparatory to a dredging trip. 


ee 
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Arriving at the latter port at 10.30 a.m., we commenced coaling from 
a schooner alongside at 1.15 p. m., and finished at 6 p. m. the following 
day, having taken on board 91,47;'5 tons. 

We got under way at 6.40 and proceeded to sea en route to our work- 
ing grounds, which were included in the region between latitude 58° 
and 39° N., and longitude 70° and 72° W. Light to moderate SE. 
winds, smooth sea, and partially cloudy, pleasant weather was experi- , 
enced during the night and following day. 

At 3.38 p. m., September 16, we lowered the trawl in 1,544 fathoms, 
brown ooze, latitude 38° 39’ N., longitude 70° 07’ W., and landed it on 
deck at 7.43 p. m., with numerous specimens of shrimp, starfish, ophiu- 
rans, mollusks, Macrurus asper, lithodes, benthodytes, beuthysaurus, We. 
The surface net and submarine electric light were used with fair success 
until 10 p. m., when we steamed slowly to the southward to change 
our position. 

The trawl was lowered at 5.49 a. m., the 17th, in 1,867 fathoms, lati- 
tude 38° 20/ N., longitude 70° 05! 30” W., and landed on deck at 10.24, 
a water haul. There were, however, a few valuable specimens of crus- 
tacea, &c., taken while the net was coming up. It was again lowered 
at 11.20 a. m. in 1,859 fathoms, latitude 38° 20’ N., longitude 70° 03/ 30” 
W.., and landed at 4.05 p. m., with specimens of hermit-crabs, ophiurans, 
mollusks, sea-anemones, and eight species of fish. A third haul was 
made at 4.58 p. m. in 1,825 fathoms, latitude 38° 22’ N., longitude 
70° 17/ 30” W., and landed at 9.46 p. m., with mollusks, ophiurans, star- 
fish, shrimp, ascidians, macrurus, &c. The surface net was used success- 
fully during the evening. Six dolphins and one shark were taken with 
hook and line during the day, and a large squid of an unknown species 
was found dead on the surface. 

Light airs and calms prevailed, with clear, warm weather, the ther- 
mometer reaching 80° Fahr. We had quite a strong current (17’) to 
the southward and westward, sometimes called the Gulf Stream counter- 
current. It was this current which caused the failure of the first haul 
in the morning. 

At 5.33 a. m., September 18, the trawl was lowered in 1,753 fathoms, 
latitude 38° 29! 30” N., longitude 70° 54/ 30” W., and landed at 10.17 
a.m., with several species of fish, shrimp, starfish, sea-anemones, We. 
At 11.04 it was put over the second time, in 1,631 fathoms, latitude 38° 
29’ 30” N., longitude 70° 57’ W., and came up at 3.15 p. m., with several 
macrurus, shrimp, mollusca, gold-band coral, &c. The trawl was cast 
a third time in 1,615 fathoms, at 3.54 p. m., latitude 38° 24’ N., longi- 
tude 71°13’ W., and was landed at 8.32 p.m., a water haul. There 
were several interesting specimens, however, taken on the way up. 

The engines were stopped and the ship allowed to drift until 3 a. m., 
September 19, when we ran 10 miles to the westward, and at 5.38 put 
over the trawl in 1,569 fathoms, latitude 38° 24’ N., longitude 71° 52’ 
W.., landing it on deck at 10.08 a. m., with numerous archasters, shrimp, 
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Cyclothone lusca, and fish.” Two other hauls were made durin g the day 
in 1,536 fathoms and 1,509 fathoms, in both cases the trawl failing to 
reach bottom owing to the strong current. The last haul, latitude 38° 
36/ 30” N., longitude 72° 12’ W., was notable, however, for the capture 
of a new species of fish, 5 feet in length, allied to Gastrotomus. While 
occupying this station Mr. Lee succeeded in shooting a large blue heron 
—adult female—which was flying about the ship. The bird was quite 
fat, and did not appear to be at all distressed, though so far at sea. 
The surface net and submarine electric light were used to good adyan- 
tage, large numbers of squid being taken by aid of the latter. 

Monday, September 20, moderate breeze from SW., hauling to the 
northward and increasing to a strong wind at meridian. The trawl was 
lowered at 6.02 a. m., in 313 fathoms, latitude 38° 56’ N., longitude 72° 
11’ 30” W., and landed on deck at 8.50, with two specimens of Geryon 
quinquedens, fiabellum, annelids, holothurians, large numbers of fish, &e. 
It was cast again at 9.33 in 594 fathoms, latitude 39° 13’ N., longitude 
72° O1/ W., and landed at 12.32 p. m., with 190 Macrurus Bairdii, 20 blue 
hake, 3 pole founders, 4 dogfish, 3 Geryon, shrimp, mollusca, annelids, 
holothurians, &c. A school of whales was seen during the forenoon. 

The weather becoming too boisterous to continue dredging, we 
started for Wood’s Holl at 12.40 p. m., arriving and mooring at the 
wharf at 10.30 a. m., September 21. 

We remained at Wood’s Holl overhauling the sounding and dredg- 
ing apparatus, repairing boilers, and making general preparations to 
leavé the station for the season, until October 21, when at 2.40 p. m. 
we cast off from the wharf and proceeded to sea. The weather was 
clear, with fresh westerly winds and heavy swell which moderated dur- 
ing the night. We had Mr. Tabor, an artist from the Century Com- 
pany, on board, who made the trip for the purpose of picturing the 
operations of the Albatross. 

An accident occurred on the morning of the 22d which might have 
been serious. While verifying the scale on the accumulator, the dredge 
rope broke under a strain of about 5,000 pounds, and the tension-rod 
flying back with great force, struck the band supporting the accumu- 
lator and boom topping-lift at the foremast head, broke the bolts, and 
allowed the band, accumulator, and boom to come on deck with a crash. 
No one was hurt, though several men had narrow escapes. The heel of 
the dredging-boom was broken and the accumulator guide-rods badly 
bent, besides other minor damages, all of which were repaired during 
the day and following night. 

At 5.42 a. m., October 23, we put the trawl over in 1,685 fathoms, 
latitude 36° 47/ N., longitude 73° 09/ 30’ W., landing it on deck at 10.19 
with many macrurus, starfish, marguerites, crustaceans, and one large 
lithodes. It was put over again in 1,641 fathoms, at 12.02 p. m., latitude 
36° 47’ N., longitude 73° 25’ W., and landed on deck at 4.46 with sev- 
eral species of fish, two (probably new) mollusea, holothurians, &c. The 
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large surface net was towed at intervals witli fair success, and the sub- 
marine electric light, was used during the evening. Among the speci- 
mens taken were about forty squid. 

At 5.54 a, m., October 24, the trawl was lowered in 1,374 fathoms, 
latitude 36° 34/ N., longitude 739 48’ W., and landed on deck at 10 
a.m. with many macrurus, hake, holothurians, starfish, and a large 
quantity of brisinga. It was cast a second time at 11.10 a. m.in 1,253 © 
fathoms, latitude 36° 34/ N., longitude 73° 54’ 30” W., but while heav- 
ing in the rope parted, losing 1,210 fathoms and the trawl. Another 
cast was made at 4.09 p. m. in 1,239 fathoms, latitude 36° 39’ N., longi- 
tude 74° 03’ 30’ W., and, when landed on deck, at 7.26 p. m., the net 
was found to contain a large number of macrurus, hake, one large Syna- 
phobranchus, many holothurians, benthodytes, a quantity of brisinga, 
mollusca, &c. The large surface net and submarine electric light were 
used during the evening with fair success. 

At 5.45 a. m., October 25, the trawl was cast in 859 fathoms, latitude 
36° 30’ N., longitude 74° 33’ W., and landed on deck at 8.14 a. m. with 
single specimens of black dogfish and Gastrostomus, numerous hake, 
lycodes, ophiurans, sea-urchins and mollusca, several species of crus- 
taceans, and a quantity of flabellum. A second cast was made at 9.10 
a. m. in 679 fathoms, latitude 36° 36’ N., longitude 74° 32’ W., and the 
trawl landed on deck at 11.30 a. m., containing the same species as were 
found in the previous haul. <A third cast was made at 12.28 p. m. in 
727 fathoms, latitude 36° 42’ N., longitude 74° 30’ W., and finished at 
2.39 p.m.; contained the usual number of macrurus and hake found 
in similar depths along the Atlantic coast. Single specimens of pole 
flounder and Geryon quinquedens were found, besides a quantity of 
skates’ eggs containing live embryos. There were also varieties of 
mollusea and starfish and a quantity of flabellum. The fourth and last 
cast of the day was made at 4.12 p. m. in 781 fathoms, latitude 36° 45/ 
N., longitude 74° 28’ W., and finished at 6.44 p. m., the net containing 
skates’ eggs, lycodes, holothurians, pennatulas, macrurus, and hake. 
There was a single specimen of red brick; also fourteen soles of shoes, 
the uppers having been rotted away. The surface net was towed at 
intervals with fair success. Our working ground being in the route of 
- coastwise traffic, one or more steamers were in sight at all times during 
the day. 

At 6.09 a. m., October 26, the trawl was cast in 1,152 fathoms, lati- 
tude 37° 27’ N., longitude 73° 33’ W., and landed on deck at 9.20 a. m., 
with numbers of hake, benthodytes, starfish, holothurians, sea-urchins, 
pennatulas, and other forms of Aleyonaria. It was cast again at 10.19 
a.m. in 944 fathoms, latitude 37° 26’ N., longitude 73° 43’ W., and was 
up at 1.05 p.m., with many macrurus, starfish, sea-urchins, three ceph- 
alopods, Alloposus mollis, one specimen of Onus rufus, holothurians, 
Aleyonaria, &c. A third cast was made at 1.52 p.m. in 841 fathoms, 
latitude 37° 23’ N., longitude 73° 53! W., the trawl being landed on deck 
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at 4.55 p. m., with many specimens of macrurus, crustaceans, bentho- 
dytes, starfish, sea-urchins, pennatulas, &c. The fourth and last haul 
was made at 4.55 p.m. in 811 fathoms, latitude 37° 23’ N., longitude 
74° 02 W. It was completed at 7.32 p. m., and, besides an enormous 
load of mud, the net contained one specimen of a large red spiny erab, 
lithodes, pennatulas, starfish, flabeilum, shells, and a large squid, Sfeno- 
teuthis megaptera, 5 feet 64 inches in length, weighing 30 pounds. There 
were also the usual variety of deep-sea fish. The large surfact net was 
towed at intervals with fair success. The use of this net in winter and 
spring has shown the surface waters of the North Atlantic to be com- 
paratively barren of life, but during the latter part of summer and 
autumn many forms of crustacea are found, either mature or in the lar- 
val form. Fish are a marked feature of the catch, among them being 
the surface fishes, of various kinds, that have their homes in floating 
Gulf-weed, or hover about the meduse. The young of various species, 
notably the bluefish and flying-fish, are taken in large numbers, besides, 
many other forms too numerous to mention. It may be truly said that 
the introduction of the large surface net has opened a new field of inves- 
tigation. 

At 7.35 p.m. we started for port. The weather, which had been mild 
and pleasant, threatened a change for the worse, and, after a night of 
menacing indications, we encountered, about 5 a. m., a furious squall 
of wind and rain. Passing Cape Henry at 6.28 a. m., we steamed up 
Chesapeake Bay and the Potomac River, anchoring for the night at 
5.37 p. m., near Lower Cedar Point. We got under way again at day- 
light, October 28, and reached the navy-yard, Washington, D. C., at 1 
p.m. Specimens and other articles received on board for transporta- 
tion were sent to the Smithsonian Institution, and the work of clean- 
ing and refitting was commenced. Spars and rigging were overhauled 
and a new fore-top-gallant yard made to replace the old one, which was 
rotten. The chain cables were overhauled and restowed, store-rooms 
and holds broken out, cleaned, and painted, or whitewashed, and the 
inner side of the iron hull scraped and painted where accessible. 

The engines were overhauled and repaired by our own people. 

An appropriation was made during the first session of the Forty- 
ninth Congress for new boilers. Passed Assistant Engineer George 
W. Baird, U.S. N., prepared designs for them, and for a rearrangement 
of coal-bunkers, &e., which were approved, and, after duly advertising 
in the public press, the contract was awarded to the Columbian Iron 
Works and Dry Dock Company, of Baltimore, Md., for the sum of 
$13,439. 

MECHANICAL APPLIANCES. 


The mechanical appliances and apparatus generally have worked 
very well during the year, but experience has suggested improvements 
here and there, most of which have been adopted. 


| 
| 
. 
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ACCUMULATOR. 


The necessity is still felt for an improved accumulator having greater 
elasticity under extreme tension. We have consulted the best spring 
manufacturers in the country and about exhausted the inventive talent 
on board without thus far attaining the desired result. 


COUNTER-BALANCES. 
[Plate V.] 


When dredging very low speed is required, from one-half to 14 knots 
per hour, and to attain it one propeller only is turned as slowly as pos- 
sible, but even then we cannot always bring the vessel down to the de- 
sired limit, except by stopping the engine until her headway is checked, 
when it is started again. The revolutions could be brought down to 
_ 24 per minute in smooth water, but after the introduction of carefully 
adjusted counter-balances a further reduction to 18 revolutions per 
minute was effected. 

These counter-balances were designed by Passed Assistant Engineer 
George W. Baird, U.S. N., to reduce the vibration of the engines when 
running at high speed, and it is gratifying to say that they have served 
the purpose as well as the more important one mentioned above. 


SOUNDING FROM BOATS. 
[Plate II. ] 


The necessity for greater facilities for sounding from boats has been 
apparent to us on several occasions when developing banks or shoals. 
It is frequently desirable to extend lines of soundings from 2 or 3 
fathoms to several hundred fathoms with the same boat, and we have 
accomplished the object in a simple and inexpensive manner by fitting 
our Tanner sounding machine to work on the stern of the steam cutter, 
thus giving the boat a compact and reliable apparatus for sounding in 
depths from 1 to 1,000 fathoms. 


BAIRD’S ANNUNCIATORS. 
[Plate VI.] 


Among the most important improvements in mechanical appliances 
during the year are the pneumatic annunciators designed by Mr. Baird, 
showing by dial and index pointer, on the bridge and in the pilot-house, 
what the engines are doing. It is desirable to know whether engine- 
room signals are promptly and correctly answered on any steamer, but 
doubly so on this vessel, where the safety of the apparatus depends 
upon it. 

THE SIGSBEE DEBP-SEA SOUNDING MACHINE. 


This machine has performed its work admirably during the year. 
We have crushed one reel, which caused the loss of some wire and two 
or three sounding cups and thermometers before it was discovered, but 
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a heavier one being mounted we had no further trouble in that direc- 
tion, although we had to contend with greater inertia incident to the 
increased weight. This ts of no great importance in moderate depths, 
but when the weight of wire and its attachments approximate to that 
of the sinker, every pound of extra weight in the reel detracts from the 
simplicity and reliability of the apparatus. 

Passed Assistant Engineer George W. Baird, U.S. N., of this vessel, 
proposed an improved reel, which would not only be stronger and lighter, 
but would avoid the necessity of throwing off and putting on the belt 
when a sounding is taken. (Plate III.) Mr. Baird deseribes this im- 
portant addition to the sounding machine as follows: 

‘Tt is made of aluminum bronze, cast by the Cowles Klectric Smelt- 
ing and Aluminum Company, cf Cleveland, Ohio, and finished by D. 
Ballauf, of Washington, D.C. This metal is reported, after tests by re- 
sponsible engineers, as standing a tensile strain of over 100,000 pounds 
per square inch, and is represented as being as strong as the best steel 
as regards compression and torsion. 

‘The reel is cast in one piece and the rims are strengthened by 
numerous ribs which do not materially increase its weight. 

‘¢The objections to the old reel are its great weight and consequent 
inertia when revolving at high speed, as in sounding; the delay incident 
to putting on the belt, and working the water of condensation out of 
the steam cylinder when starting to reel in; also the necessity of ship- 
ping the cranks and heaving in the first few fathoms by hand. 

‘These objections were kept in mind while making the present design. 
The bronze reel A and cast-iron pulley D are mounted on the shaft B. 
The pulley is grooved (d) to carry the belt. The original frames CC 
are used. The pulley D is driven from the same engine and belt which 
drove the old reel; with tle new reel in use the engine is kept running 
all the time, revolving the pulley D in a direction to reel in the wire. 

“The pulley D has its rim beveled and fitted to a corresponding sur- 
face on the reel A, and when pressed together will, by its friction, carry 
the reel with it. The pulley D may be pressed against A, or withdrawn 
from it through the intervention of the elutch lever E and crank 1. 
The open end of the lever E, which permits the pulley and reel being 
lifted out of the frame without the lever © being disturbed, is the de- 
sign of Lieut.-Commander Z. L. Tanner. To retard the velocity of the 
reel when paying out wire the lever G and its attached brake (shown in 
dotted lines) are provided. The operation of the machine is as follows: 
Turn the erank EF to the left, which withdraws the friction wheel D 
from its contact with the reel A, when the latter being freed will re- 
volve and pay out the wire by gravity. The engine is then started and 
the pulley D revolved in the opposite direction, 7. ¢., the direction to 
reel in the wire. When the sinker reaches the bottom the crank I is 
‘quickly revolved to the right, which throws the friction in gear and 
starts the reel A to winding in the wire. 
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“The throttle valve of the engine, the friction crank F, and the friction 
lever G are close together, and under the control of one man, who can 
readily regulate and manage them. The counter or register, which 
measures the quantity of wire paid out or reeled in, is on the opposite 
side of the machine, convenient for the inspection of the officer in charge 
of the sounding.” 

The vessel has not been at sea since the completion of the new reel, 
but we have tested it at the wharf with a few fathoms of wire and a 35- 
pound lead, which demonstrated the advantage of the new arrangement 
over the old as far as rapidity of working is concerned. The strength 
of the reel can be demonstrated only by practical operations in deep 
water. 

DREDGE ROPE. 


The dredge rope furnished by the Hazard Manufacturing Company 
has not been uniform in tensile strength or length of lay, and the result 
has been that we have lost several thousand fathoms, with trawls and 
appurtenances. One lot of 4,000 fathoms was so imperfect that we had 
to reject it. Crucible steel has been used in the manufacture of our 
rope heretofore, but the requirements are so great that it has been difii- 
cult to fulfill them, and we are now getting estimates for the best mild 
extra plow steel, which should give much better results. With a supe- 
rior quality of rope and an improved accumulator we hope to be more 
economical in the expenditure of dredging apparatus. 


DEEP-SEA TEMPERATURES AND THERMOMETERS. 


Deep-sea temperatures have been observed with great care during 
the year, and much thought has been given to the improvement of deep- 
sea thermometers with a view of attaining still greater accuracy. The 
following remarks on this subject are by Dr. J. H. Kidder, who has 
charge of the ¥ish Commission and Smithsonian Institution instru- 
ments, and to whom we are indebted for the suggestion of the special 
thermometer referred to: 

“The Negretti-Zambra deep-sea thermometers now in general use by 
the Fish Commission, while doubtless the best instruments yet devised, 
cannot probably be depended upon for differences of temperature less 
than one-half degree Fahrenheit. Being pointed only to full degrees, 
upon short stems, the degree spaces are so small that estimation of 
small fractions is almost as much a matter of opinion as a fact of obser- 
vation. As heretofore furnished, the individual thermometers have 
furthermore shown a wide difference in range, some reading from —309 
to +100°, others from +34° to +92°; the results being that scarcely 
any two instruments showed degree spaces of the same width, and that 
the observer gained nothing by his experience with one thermometer 
in estimating fractions of a degree with another. The slight depar- 
tures from uniformity in breaking column shown by some of the instru- 
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ments, although seldom equaling half a degree, tend to cast a doubt 


upon readings to small fractions; and it may be that the quantity of 
mereury contained in the small ane bulb at the top of the tube is 
sufficient to cause a fractional error when the temperature of the water 
differs from that of the air at the time of reading. 

‘Wor these reasons, and considering the fact that at depths greater 
than 1 mile the general ocean temperature falls very gradually if at 
all, and that observations at far greater depths do not agree in report- 
ing corresponding differences in temperature, I requested authority 
from the Commissioner to order an experimental half-dozen of longer 
tubes of uniform range, and pointed to one-fifth degree Fahrenheit 
(Plate IV). The specification was as follows: ‘The special thermom- 
eters are- required to be of sufiicient length to be legibly pointed in 
fifths of a Fahrenheit degree, and it is particularly desired that all of 
the instruments now or hereafter ordered shall conform as nearly as 
possible to the range from 20° to 90° Fahrenheit, as specified in my 
letter of August 6, 1886 (Order dated September 6, 1886.) 

“As far as can be determined by laboratory experiments the new ther- 
mometers fulfill all of the desired conditions, and are besides unusually 
free from index error. It is possible that before the Albatross sails I 
shall be able to furnish a correction for the small error arising from the 
expansion of the mercury contained in the smadl safety bulb at the top 
of the tube after oversetting.” 


THE TANNER IMPROVED THERMOMETER-CASE WITH THE SIGSBEE 
CLAMP AND THE NEGRETTI-ZAMBRA SPECIAL DEEP-SEA THER- 
MOMETER. 

[Plate IV. ] 


Fig. 1 shows the apparatus complete, and Fig. 2 a vertical sectional 
elevation of the case containing the thermometer. 


NOMENCLATURE, 


a. Neck of the bulb. j. Pivot. 
b. Catch reservoir. k, Slot for reading scale. 
ce. Small receptacle. 1, Frame of cast brass, - 


d. Partition confining mereury in shield | m. Guard. 


surrounding bulb. n. Propeller. 
e. Glass shield inclosing thermometer. o. Spindle. 
J. Thermometer-case. p. Stud. 
g. Thimble with rubber lining. q. Sigsbee clamp. 
h. Spiral springs. r. Latch. 
i. Cap. s. Slot. 


The thermometer-case is made of brass except the Sigsbee clamp, q, and 
spiral springs, h, which are phosphor bronze. The frame is cast and 
the case in which the thermometer is inclosed is an ordinary tube of 
commercial pattern. 


ae ee —— Oe CUT ee ee 


— 
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The Negretti-Zambra deep-sea thermometer was described as follows 
in the Report on the Construction and Outfit of the U. S. Fish Commis- 
sion Steamer Albatross, 1883: 

“The thermometrical fluid is mercury; the bulb containing it is cylin- 
drical, contracted in a peculiar manner at the neck a; and upon the 
shape and fairness of this contraction the success of the insrtument 
mainly depends. Beyond a the tube is bent and a small catch reser- 
voir at bis formed for a purpose to be presently explained. At the end 
of the tube a small receptacle, ¢, is provided. When the bulb is down- 
ward the glass contains sufficient mercury to fill the bulb, tube, and a 
part of the receptacle c, having, if the temperature is high, sufficient 
space inc. When the thermometer is held bulb upward the mercury 
breaks at a, but of its own weight flows down the tube, filling ¢ and a 
portion of the tube above c, depending upon the existing temperature. 
The seale is accordingly made to read upward from c. 

“To set the instrument for observation it is only:necessary to place 
it bulb downward, when the mercury takes the temperature just as in 
an ordinary thermometer. If at any time or place the temperature is re- 
quired, all that has to be done is to turn the thermometer bulb upward 
and keep it in this position until the reading is taken. This may be 
done at any time afterward, for the quantity of mercury in the lower 
part of the tube which gives the reading is too small to be sensibly 
affected by a change of temperature, unless it is very great; while that 
in the bulb will continue to contract with greater cold and to expand 
with greater heat. In the latter case some mercury will pass the con- 
traction a and fall down and lodge at b, but it cannot go farther so long 
as the bulb is upward, and thus the temperature to be read will not 
be affected. ‘ 

‘““The thermometer is inclosed in a glass shield which eliminates all 
errors that might arise from pressure at great depths. 

“To mount the thermometer, unscrew the cap 7 (Plate IV), drop a 
spring, h, into the case, slip a thimble, g, over the glass shield at d, put 
the thermometer in the case, drop in another thimble, which will rest 
on the upper end of the shield; then place another spring on the thimble 
and screw the cap in place. The thermometer will then be suspended 
between delicate spiral springs at the ends, and soft rubber rings which 
surround the shield. This arrangement has proved effectual in guarding 
the thermometer against jars incident to the service required of it on 
board the Albatross. 

“To take a temperature set the spindle, 0, into the hole in the cap, @, 
by screwing it down until the propeller blades are against the stud p, 
then by means of the Sigsbee clamp, q, secure it to the temperature rope. 
The bulb will then be down and the mercury in the tube connected with 
it, the position required to take the temperature. The water acting on 
the propeller during the descent will keep itin position, resting against 
the stud, p, but as soon as the reeling in begins the propeller is set in 

S. Mis. 90 41 
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motion, bringing the screw on the upper end of the spindle into action, 
eradually raising the propeller until the lower end of the spindle is 
withdrawn from the hole in the cap, 7, when the thermometer promptly 
turns over and registers the temperature by breaking the column of 
mercury at the point a, the column then falling to the bottom of the tube. 
_it ean be read at any time afterward, as changes of temperature do not 
affect the reading after the column is once broken.” 

The latch, 7, and slot, s, in which it works, has been added to pre- 
vent lateral motion after the thermometer has been turned over. 


THERMOMETERS FOR AIR AND SURFACE TEMPERATURES. 


The instruments for this purpose were made by J. and H. J. Green, 
New York, and are all that can be desired. 


STEAM TRAP. 
[Plate VII. ] 


The exhaust steam from the radiators, fore and aft the vessel, is 
trapped to the hot-well and again fed into the boilers, thus effecting a 
considerable saving in fuel. 

We first used the Hawes trap, which did not prove satisfactory. The 
Chapman trap was then tried with better results, but it frequently failed 
to carry off the water, thus floeding the radiators and causing more or 
less annoyance. Mr. Baird, coming to our assistance again, devised a 
simple and inexpensive trap which has performed its work admirably, 
relieving us from the annoyances above mentioned. 


BOILERS. 
[Plate IX.] 


Mention has been made of an appropriation for new boilers, made 
necessary by a contemplated cruise in tke Pacific. The old ones are 
much worn and require exteusive repairs after each trip, making them 
totally unfit for a long cruise. 

With the introduction of new boilers we will increase the size of the 
coal-bunkers between 60 and 70 tons, thus augmenting the steaming 
distance over 1,000 miles. A “donkey” boiler is included in the new 
arrangement, for distilling water, heating and lighting ship, and for fire 
purposes. Heretofore this service has been performed by one of the 
main boilers, at comparatively large expense. 


MAIN STAY-SAIL. 


We formerly carried a fore try-sail gaff, but owing to the position 
of the standard compass, pilot-house rail, &c., were unable to use the 
sail. We have recently dispensed with the gaff and substituted a 
stay-sail, containing 900 square feet of canvas, hoisting on the main- 
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spring stay, which extends from the main to the foremast head. This 
sail can be carried in ordinary weather. 


PERSONNEL. 


The health of officers and crew has been excellent during the year, 
and no deaths have occurred. There have been several changes among 
the officers. Lieut. Seaton Schroeder, executive officer and navigator, 
was detached January 2, 1886, Lieut. H.S. Waring assuming his duties. 

In the detachment of Lieutenant Schroeder the Commission lost one 
of the most accomplished and indefatigable workers it has ever drawn 
from the Navy. 

Ensign W. 8S. Benson reported for duty January 13, and Ensign 
W.S. Hogg on the 16th. 

Mr. James EH. Benedict, resident naturalist, resigned September 1, and 
was succeeded by Thomas Lee, assistant. 

The foilowing officers are attached to the vessel at the close of this 
report, December 31, 1886: 

Lieut..Commander Z. L. Tanner, U. S. N., commanding. 

Lieut. H. S. Waring, U.S. N., executive officer and navigator. 

Lieut. (J. G.) B. O. Scott, U. S. N. 

Lieut. (J. G.) W.S. Hogg, U.S. N. 

Ensign W. 8S. Benson, U.S. N. 

Surgeon J. M. Flint, U.S. N. 

Paymaster C. D. Mansfield, U.S. N. 

Passed Assistant Engineer G. W. Baird, U.S. N. 


CIVIL APPOINTMENTS. 
Thomas Lee, resident naturalist. 
K. H. Shuster, clerk to commanding officer. 
PETTY OFFICERS, FIRST CLASS. 
Seaman class. 
J. W. Astrom, chief boatswain’s mate. 
Special class 
Charles Wright, master-at-arms. 
§. L. Pritchard, equipment yeoman. 
N. B. Miller, apothecary. 


G. A. Miller, paymaster’s yeoman. 
F. L. Stailey, engineer’s yeoman. 


Artificer class. 


John Hawkins, machinist. 
Walter Blundell, machinist. 
F. M. Stromberger, machinist. 
W. lL, Watson, machinist, 
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Attention is called to the appended reports of the chiefs of the vari- 
ous departments: 

Navigator’s report, giving a summary of the distances steamed, ob- 
jects of the cruise, number of soundings, dredgings, &e. 

Engineer’s report; medical department, sanitary report and record 
of specific gravities; naturalist’s report, including lists of birds and 
fishes taken in the Bahamas; list of hydrographic soundings ; and 


dredging and trawling record. : 4 
Navigator's report-—-Summary of the movements of the Albatross for the year 1886, ¥ 
Date. Movements. Distance. Object. 
Miles 
February 17 to 18 .....- Washington, D.C., to Norfolk, Va ...--- 174 
February 20 to 27..-.... Norfolk, Va., to San Salvador .....-..-.. 1, 053.4 | Sounding. 
February 27 to 28 ..---- San Salvador to Rum Cay ....-.-.--.--.. 34 Do. 
March 8 to 15......-... Rum Cay to Nassau, New Providence. .- 560.3 | Sounding and dredging. 
March 24 to 26..-....... ars Pah ‘New Providence, to Key West, 389.8 | Sounding. 
a. 
PANTING tO4 25 con coccss Key West to Havana, Cuba ...........-- 156.3 Do. 
Je UC eee cenescce Havana to Key West...--------- cee 90 Sounding and dredging. 
April 8 to 21 ....-. : Key West to Nassau .......----. 2 793. 4 Do. 
April 30 to May 8 .| Nassan to Hampton Roads .--.--- melt 91; 0018 Do. 
May 9 to 10 .-.---.. -| Hampton Roads to Washington. = 162 
June 30 to July 1 --| Washington to Norfolk .......---- s 174 
July 8 to10.... -| Norfolk to Wood’s Holl .....-..--- 25 405.8 
July 15 to 19. -- .| Wood’s Holl and return.-.-......---..--. 390.2 | Sounding and dredging. 
August 2 to 13. ..| Wood’s HolltoSt. John’s, Newfoundland.| 1, 883.2 Do. 
August 21 to 29 .| St. John’s to Wood’s Holl............... 1, 060.8 Do. 
September 14 .-..- -| Wood’s Holl to Newport 40 
September 15 to 2 ..| Newport to Wood’s Holl -. ste 499.2 | Sounding and dredging. 
October 21 to 28......-. Wood’s Holl to Washington..-...-.....-- 724.1 D 
TO tal (GH BYS) aac a aalate seisic ats a aelnsiewinisisiejelr= =e ajatal~s wisicieniaiaie 9, 592.3 


The above table gives the number of days the vessel was at sea during the year; also the distance 
run and the object of each trip. The number of days at sea, 95. Number of dredging stations, 107. 
Number of hydrographic soundings, 221. 


ENGINEER'S DEPARTMENT. 
Report of G. W. Bairb, Passed Assistant Engineer, U. S. N., 1886. 
THE MAIN ENGINES. 


The engines have been in operation 1,160$ hours, while the ship was 
on her course, in free route, besides the time occupied in sounding and 
dredging at sea, while the engines were worked to signal. 

The ship has steamed on her course 9,495 geographical miles—a mean 
of 8.182 knots per hour. During this time the starboard engine made 
4,652,279 revolutions and the port engine 4,632,994, being a mean of 
66.81 per minute for the starboard, and 66.53 for the port. 

The cruising has been made under easy steam, usually on a limited 
allowance of coal. We are carrying the same boiler pressure (50 pounds 
per square inch above the atmosphere) that we carried last year, but have 
seldom run the engines up to the highest power obtainable with even 
that limited pressure. The highest speed recorded for one hour during 
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the year is 10.4 knots, and highest average for 7 hours, uninfluenced by 
wind or sea, is 9.93 knots. 

The shaking of the ship (which has never been violent) has been 
somewhat reduced by the counter-balance wheels (Plate V) which we 
had built by the Steam Engineering Department at the Washington 
navy-yard, in January. The writer designed them in two parts, in 
order to get the wheels on without disturbing the shafts, and by filling 
certain pockets with lead we contributed counter-balance to the en- 
gines. It has always been difficult to move the engines by hand, owing 
to the preponderance of the moving parts over the original counter- 
balances ; this has been modified by making teeth on the periphery of 
the wheel (Plate V) which afford additional points for “ pinching” the 
engines. These new counter-balance wheels fit over the forward webs 
of the low-pressure cranks. The cost-of the two wheels complete was 
$314.04, or about 73 cents per pound. 

The new feed-pump valves, referred to in my last report, have ful- 
filled my most sanguine expectation; the pumps have not failed for an 
instant, during the year, and their noise has been very much dimin- 
jshed. 

During the year we have fitted a new key to the starboard rock. 
shaft, and have put new anti-attrition metal in the port low-pressure 
crank-pin brasses; we have raised the main valves on their stems to 
restore the lead. 

The following synopsis for the year’s run covers the time the ship was 
running, in free route, on her course; it includes the time the vessel 
was slowed down, in fogs, going into and coming out of port, running 
between dredging stations, &c., but not the time soundings or dredgings 
were being taken. We have considerable trouble to keep the valve- 
stems of the high-pressure valves and those of the high-pressure cut- 
offs tight for any extended period; this is owing to the shallowness of 
the stuffing-boxes and also to the uneven wear of cut-off rods. I will 
make a requisition for the Katzenstine metallic packing for these rods 
at the beginning of the year. We have replaced the main air-pump 
valves with hard -rubber valves, purchased of the Davidson Steam Pump 
Company at a cost of $29.10. 


Synopsis of the steam log of the Albatross for the year 1886. 


Engines: 
Mean point of cutting-off, in the high-pressure cylinders, from 
commencement Of strokessasso4 ssese- ses a0 2 seca oe inches. . 16.3 
Mean point of cutting-off, in the low-pressure cylinders, from 
commencementiOf StrOke. cesses e see oe ee ee ene inches. - 16.8 
Mean number of holes of throttie-valve open.-.----...--.--.----- 4.19 
Mean vacuum in the condenser ......-.-.--.--.-----.-=- inches- - 22.7 
Mean pressure in the boilers, per square inch.........-- pounds... 47.9 
Mean pressure in starboard receiver, per, square inch, above 
ABO) costco as0600 Godabe bECObH sobede Ra Sbeb qoSSucHSoSsE peunds.. 19.3 


Mean pressure in port receiver, per squareinch, above zero...do.... 20 
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Temperatures: 
OR CH EING-TOGTN, cc oie ole ec ote wht ace abet cere rae ee ae ee ee 107.9 
OTIC CK iis oS oie og cre stele seclate, Ale <2) at ae a eS nie =e at eee Oe a 67.5 
OL INISCLON WALEE: -sitee we wt ae = Sel eee Socio ic a4 eee eee 69.8 
Of discharge watersi.3) 2262-20 essere les tobe co co teece anes 95. 9 
Of feed waver 2h) er te sete ree ws ohne, cia sini cet pee ete eae 75.4 
Motal-time fires were lighted [2.2227 52e 2206 5-5 seeaniees hours. 6, 23275 
Total time engines were in operation, the ship being on her course .do. .. 1, 1603 
Revolutions: 
Total of starboard engine.----..---- Ricaie cscs saeiseierseecteieaeees 4, 652, 279 
otalioisporbiengine. cso. cceeec eee ernie cv oisse = ras see een ee eee 4, 632, 994 
Mean of starboard engine per minute .....-....----.--.--.------ 66. 81 
Mean of portiengine peraninitess-=-- 2/2. 02 J20-) 2-22 25 sae ea 66. 56 
Rotalenumber of scographical miles. .(.. <0.) < Ssceleninieclonn sae nace 9, 495. 2 
Mean number of geographical miles per hour.----..--..----.---.---- 8. 182 
Total tons of coal consumed while engines were in operation.--.-.--. 5623348 
Mean number of pounds of coal consumed per hour while the engines 
WELOsMNON OLA blOM ge sates cle eiae cots alice totais hoe sete ote Sarees 1, 087 
Total tons of coal consumed for all purposes.--.--...---.-----.....--- 953344 
Total tons of refuse (ashes) from the coal..........-.-....------------ 211,449, 
Draught of water: 
Greatest : 
(MOT Welt ine njsae setae seine miele a re ele lela ater feet and inches.. hs: 
E08 BENE SAE chy GOP Cae BURRESS ETA pnee oo eu Agee oor Be See do. 13 10 
Least: 
TO ANEW EAS SSB SSB EOON Obs Be SheSL oS Hoeoe noon asccar ae doses: 10 
VEG eet nie Seema eR one Hiatal nee arose etaa a twee See oe dodges: 12 5 
Mean, for the whole of the steaming: 
POGW al seems sass este soe Se lesasece sees ste ce siae cose d0issae 10 6.81 
AW Eis eens waleiecin ate alse cic BOSSES HaHa SAMS Sees Gbb ase dons. 13 0. 31 
The greatest continuous speed during the year 1886. 
Date, July 19, 1885: 
CCC eres pee canise cn masa ca wn hewicme = enw en nliemneans Sg Sain cena knots.- 9.93 
INTIMb ersOLphOUTS saa a siete elec lane me ane enclose ae Seer Sgr ES pOnGSL 7 
ID ERS, CRA Abb Renn eSoe Gaon axeecoicorued Gober peomeaeeecertem Sage co ecod NNE. 
Force of wind... .... ..2-2- -2-.---6-- en0- boca ie geteiee sate aie me ee eee tear $ 
State of sea...--..----- RASCH OURS osoneoErG ponomoee ocbomSeacedacmeeshaS.c0s< Smooth. 
NUMber OL LUTNACESIUSEG: s- see ete = soe tesnec teens cecieleeeesciccinsosine cis saeieeers 4 
Steam pressure in boiler, per square inch......------------------- pounds. .- 50 
Steam pressure in receiver, per square inch.----..----.--.---------- does. 25.5 
RSVOMmtIONS Pel MINULO<— ooo) cw ce esas oo swim wom eee min ve me am eins) === in eee 81.5 
VWiNGHiihi a 5e5 Bebe aogo. canoe Deoe ace Remo bored nbc SHeec condo hSeeneE inches. - PBs 2 
Holesanethrottle-valveropeneces esc secm more seele ss Semeneaaete ste ota) ome aetna 5 
Cut-off in non-condensing cylinder.......-..---------- peeeee cee inches... 22 
Cut-off in condensing cylinder..........---.-------------- -+-+------ doze22 Int 
Temperature : 
UM SN SINE-TOOM =| atsie\sle oleiawlaieicieie'sim= = aie inm)> cola elatala sfe).m olin bwin=ljiol=iaih isi minis 115 
(CHL OG) qe ee BNR a en Ae peepee Aence ar nent et Or arr coe 68. 6 
Of MIjOCtiON WATER <..coc1.scc celce sim nn ese cee wares) ene ini= oe eas a6 i 69.8 
Of discharge Water. 4... dacececwweme anon s aecewe eis alam ceinn ea 98 
OIG An Oneesecneeeed pop Ocr pode Soop AanGcoceoD vecmommaldesen asesac (hei 
Draught: 
TIO hy f0 BeBe ESSA BocccrIee Somer AeraEeeco Seco ososed os Hace pabad< 10’. 8” 
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Anthracibe coal perinOutiiene see Ne os owe wasic tac ae it Begasie sea dees ypOURdSs: iHL/e26 

Re ere eat iste cieia alate Oc ile a c/s Scleimets baat sete e 529.2 
Indicated horsepower) BNE Meme te Sector aera Swale aS eile tite eee eeiatees 5 

AO Gat ECORI OS We opae Poo PL cObSO Bean ooubUb boos aoas 534. 2 
Coal, per indicated horse-power, per hour .-...---....---.--..----- pounds... 2.29 


The ship was docked in July at the Norfolk navy-vard. We found the 
outboard valves in good order. A quantity of barnacles (Balanide) 
was found inside the cast-iron chamber of the injection-valve. We 
found the zine ferrules in the nozzle of the outboard blow-valve had 
corroded but little, while the iron chamber appeared preserved. We 
found the line-shafts, under the insulation tape, to be free from corro- 
sion. This tape has been on the shafts two years. 

The annunciator, referred to in my last annual report, was duly com- 
pleted, and has worked well during the year. 

A current of air blown into the bottom of the case (Plate V1) will 
cause the little wind-mill.at the top to revolve. This is mounted on the 
vertical spindle, which has a screw-thread near its lower end which 
gears into a toothed wheel; this wheel, which is on a horizontal shaft, 
carries an arrow on each end; the back of the indicator is secured to 
one side of the pilot-house, with a circular hole in the wood large enough 
to move in; the front arrow is visible from the deck and the back arrow 
from the interior of the pilot-house. If a current of air, blown into the 
bottom of the indicator, revolves the arrow ahead, it is manifest that 
the direction of the arrow will be reversed if the current be reversed. 

To secure these positive blasts, a small blower (as in Plate VII) is 
placed in the engine-room, parallel with the line-shaft, to which shaft 
it is belted. If the engine goes ahead the blower delivers a blast, and 
if the engine backs the blower induces an air current, and if the engine 
stops the blower and current of air cease simultaneously. 

There is one of these machines for each of the main engines; their 
action is positive and automatic, and they can make no mistake. 

On board the United States ships Boston and Atlanta there are 
three of these indicators in each circuit, which consequently announces 
the motion of the engine at as many different parts of the ship. To 
connect the blower and indicators we use lead pipes. 

The inertia of a ship in motion is considerable, and it takes some 
little time for the ship to change her direction even after the engines 
are reversed; it often occurs, in sounding and in dredging, that oppos- 
ing wind and currents carry the ship from the desired position in ref- 
erence to the wire; hence it becomes imperative for the commander to 
know, promptly, if either engine has moved in the desired direction. 
Damage due to mistakes either in striking or in interpreting the signals, 
which hitherto occurred, have not occurred since the pneumatic indi- 
cators have been used. The tax on the commander’s mind in reconciling 
the wind, waves, current, strains on and direction of the dredging wire, 
while dredging in the great depths of the Gulf Stream is considerable, 
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and when he had, in addition to this, to remember the direction both 
engines were moving in, it was a surprise that successful work was 


done at all. 
GOVERNORS. 


The Svedberg governors have performed well during the year. They 
have required no repairs nor alteration, and but little attention. 

On completing the repairs to the boilers at the Washington navy- 
yard,in January, we puta cold-water pressure of 65 pounds in the 
port boiler and 64 pounds in the starboard boiler; at which pressure 
they appeared tight, but the soft patches on the front inboard corners 
began to leak soon afterwards. 

The 14-inch screw (pipe) plugs we put in the boilers were tight. One 
of the plugs began to leak on the ist of March and the legs began to 
leak soon afterwards... On the Ist of April we discovered one of the 
steel socket rivets broken off; we replaced it with an iron one. 

On our return to Washington (from the Bahama cruise) we replaced 
five rivets in a patch on the back leg of port boiler; and a soft patch 
on a seam on the shell of starboard boiler; replaced a soft patch in the 
forward inboard corner of No. 4 furnace; replaced two soft patches 
in the port inboard corners of both boilers; put a new stem in the 
starboard main check-valve; calked seams and rivets in No. 4 fur- 
nace; a new rivet in a brace in the starboard boiler; replaced two soft 
patches on the waist of port boiler and one on starboard boiler; re- 
placed a soft patch on the bridge end, inboard corner of No. 1 furnace; 
to accomplish this last job it was necessary to dig a portion of the 
cement out of that boiler, which we replaced. We put several new 
rivets in the front sheet of this furnace. 

On completing the repairs at Washington the vessel made her sum- 
mer cruise, during which time leaks occurred as before, but we were 
able to obtain fresh water at Wood’s Holl and at St. John’s—the only 
ports visited—and we only accumulated scale while at sea after our 
supply of fresh water was exhausted. Our stay at Wood’s Holl was 
longer and our voyages were of shorter duration than during previous 
cruises, which enabled us to take better care of the boilers. 

During the year we have paid for repairs to the boilers: 

For labor, $516.21; for material, $494.15. Total, $1,010.36. 


NEW BOILERS. 


In obedience to the Commissioner’s order the writer designed boilers 
to replace those now in the ship, which were bid on by a number of 
large engineering establishments; these bids were opened on the 23d 
of this month and the Columbian Iron Works and Dry Dock Company, 
of Baltimore, was found to be the lowest bidder. 

The new boilers are to be two in number, cylindrical in form, and are 
specified to be of ‘the best American charcoal-hammered iron.” 
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They are to be placed in the main hold fore and aft, one forward of 
the other, with the fire-room athwart-ships between them. 

A steam chimney is placed over the fire-room—between the boilers— 
and is supported on wrought-iron built-up girders, supported by the 
boilers, essentially as recommended in my quarterly report dated 31st 
of March, 1884. 

The external diameter of the boilers is 12 feet, and the length on line 
of axis is 10 feet 3 inches. Each boiler has three furnaces, 36 inches 
internal diameter, and exposes a length of grate of 6 feet 6 inches, 
making an aggregate of 117 square feet of grate surface. 

The tubes are to be wrought-iron lap-welded, 5 inches external diam- 
eter, 7 feet 9 inches long, No. 10 wire gauge in thickness; there are in 
all 394 tubes, including 48 stay-tubes, which are No. 8 W. G. thick. 

The shells of the boilers are to be ? of an inch thick; the longitudinal 
seams are double strapped; the circumferential*seams are to have sin- 
gle straps; all the seams are butted. 

The heads are to be ;°; inch thick, butted and strapped. The heads 
are braced by 12-inch rods, spaced 12 inches centers, and the other flat 
surfaces are stayed by 14-inch screw-stays, spaced 74-inch ceuters. 

The steam-chimney is 7 feet 4 inches in diameter (the same as the old 
one) and is 10 feet high. 

The flue is 4 feet 4 inches in diameter, is in four sections, stiffened by 
the Adamson rings, and is ? inch thick. 

The boilers are to sit in and be secured to wrought-iron saddles, which 
are to be riveted to the floor frames. The holding-down bolts are 14 
inches in diameter, and six in number for each boiler. 

The old stop-valves, checks, blows, salinometers, gauges, ete., are to 
be utilized as far as possible. 

A new $3-inch stop-valve, a section of 83-inch copper steam pipe, a 
3-inch safety-valve, one new escape-pipe, two safety feed-valves, and 
two sections of feed and blow pipe are to be made new. 

The covering of the boilers will consist of half an inch of kaolin, 
half an inch of hair felt, and half an inch of wood pulp. 

The center of the smoke-pipe will come about 5 feet 3 inches forward 
of the present one. We will put four ventilators (instead of two) into 
the fire-room, and, by bringing them close to the smoke-pipe, we will 
leave more ‘floor room” on deck than at present, and will bring the 
ventilator hoods clear of the main-stays, that we may run them up 
about 8 feet into the air. As there will bea boiler on both sides of the 
fire-room, we will need all the air we can get into the fire-room. 

The iron in the old coal-bunkers is to be utilized in the new ones. 
We will get the new boilers and bunkers between the same bulk heads 
that inclose the old ones, but the new arrangement affords a space of 12 
inches in the clear (at the smallest place) around the boilers, and an 
increase of more than 30 tons of coal in the bunkers. 
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DONKEY-BOILER. 


This boiler is to be of the same material as the main boilers, is to be 
cylindrica! in form, 4 feet 6 inches in diameter, and 4 feet 8 inches in 
length. It is to have a single furnace-flue 30 inches in diameter, ex- 
posing a grate 3 feet 35 inches long. Itis to have a steam drum 24 inches 
in diameter and 15 inches high; the tubes are to be eight in number, 
43 inches in diameter, and 3 feet 9 inches long, arranged in nests over 
the spandrels of the furnace; they are to be lap-welded drawn tubes. 
This little boiler is to be placed on the main deck in the deck-house 
amidships, between the main steam drum and the galley. The object 
of using this boiler is to warm the ship, run the dynamo, run the pumps 
(for washing decks, pumping bilge, supplying the aquaria, ete.), and 
distilling water when the main boilers are not in use. It is believed 
that considerable labos and coal will thus be saved, as well as saving 
the main boilers. 

DREDGING-ENGINE. 


The follower-bolts in the starboard cylinder of this engine, which 
were broken a year ago by water freezing in the piston, were at the 
time temporarily replaced by bolts belonging to another engine, have 
been replaced by new and proper bolts. The guide-roll of this engine 
was badly worn and scored by the dredge wire, and was replaced by a 
new one made at the Washington navy-yard in June last. Two new 
wrist-pins have been made for this engine. The cost for labor on the 
above was $13.80; material, 35 cents; total, $14.15. 


REELING-ENGINE. 


This engine has been overhauled and adjusted ; the wrist-pins, which 
were wearing “out of round,” have been turned around one-fourth of a 
turn, that the future wear may come on the high places. 


SOUNDING- ENGINE. 


The steam hose on the sounding-engine burst at sea, on the 1st day 
of May, and as there was no way of repairing it the writer substituted 
the exhaust-hose for it and erected a temporary exhaust-pipe ef iron, 
which temporary plan answered very well until the ship reached port. 
We provided new and larger steam hose and attached them. We had 
the steam cylinder rebored, increasing its diameter nearly one-quarter 
of an inch, had new piston-rings made, and provided a proper oil-eup to 
lubricate the valve and piston of this engine. The cylinder was not 
true and the original piston-rings leaked, which diminished the power 
of the engine, which is really too small for the work. The changes 
made it a little better. The writer believes, when the increased pres- 
sure from the new boilers is applied to this little engine, that it will 
reel the wire in about 15 per cent. faster than it did originally. A new 
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bronze sounding-reel has been built by contract, and has been fitted to 
its place by the men in this department. Its pulley is slightly less in 
diameter than that of the original reel, and with inereased pressure on 
the steam piston it is believed that the speed of reeling in will be from 
this cause augmented. The cost of the labor and material consumed 
on the engine of the sounding-machine—which come in the writer’s 
department—were as follows: 


OH CO LNOLES TOAIMMM OSE Masta serde wieta wei o 1a) are Snes wine eicio sec e's wnitera ne Son season $18. 00 
UROU Giguere Nes ce asc atclae oala So ale alcin coe cieid ac Swe’ oainle's sona te scueee . 60 
BRNO G-COMPMNIS OM Iela os Sor wis Sia Sareea oa mdteieiee seis aise ce So's cobs Se see eee 2. 00 

12 DO Tae eee Sci. eee ora ean he omite Meine Go coe en Sebo meek eet Ua 20.70 

TROT oc ins RSE SSE IEE TSE, CHIODOS ESS iS SCS et AA det a ea a a eae A 41.30 


STEERING-ENGINE. 


The steam steering-gear has not been used much during the year, 
but has, when used, done its work with promptness and precision. The 
plates over the exhaust chambers and passages are very light and are 
not bolted close enough; this makes bad air-leaks which reduces the 
vacuum from 2 to 3 inches in the condenser. 


STEAM-WINDLASS. 


This machine continues to give satisfaction. Besides hoisting, cat- 
ting, and fishing the anchors, it is used to reel off wire rope, warp the 
ship, and hoist boats. No repairs have been needed to this engine 
during the year, except sweating thin pieces of brass on the sides of 
the crank-pin brasses, at a cost of $1.38. 


STEAM ASH-HOISTER. 


This machine continues to work admirably. The (cast-iron) gland to 
one of the piston-rods was discovered to be broken; there was sufficient 
metal in it and the fracture showed a clear break, an indication that it 
was broken by accident or stupidity. The broken gland was replaced 
by a brass one at the Washington navy-yard, at a cost of $2.76, 


STEAM-PUMPS. 


We have had to renew the leather cup-packings on the water-piston 
of the circulating pump during the year, at an expense of $8. The 
piston, which is of cast iron, is badly corroded and will not last mueh 
longer. It should be replaced by a light brass piston fitted for hemp 
packing. We have had the steam-chest of the hydrant pump rebored, 
and a new steam-valve put in during the month of June, at an expense 
of $27.05. 

A No. 1 Davidson steam-pump has been purchased and erected in 
the engine-room to circulate sea-water through the aquaria. The pip- 
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ing is entirely of brass, and is provided with proper valves, tap-cocks, 
and safety-valve, which may be regulated in the laboratory. The 
pump and piping were erected by the men in this department. 


Costiottheragquariim pump sere s sesh eee ae ele el eal tet a aie een eee $9U. 56 
DOs OLPIPING os semens Se easa mre eke maee tis see claiels cee een Gl cae eae eee eee 48,23 
Cost of valves, cocks, and fittingseseecs 24. --| 5-1 ee acatee ioe nee eee 11.89 

AT ET eee aban Sana oR oOOaed a6 Ge ac a55 PSOne a CHObOG SeeEEG SEG boGe bade. occc 150. 68 


STEAM CUTTERS. 


These two boats continue to do good service, and are always ready 
for use when required. The nature of the service of this ship, which 
gives us semi-annual opportunities to overhaul these two boats, and the 
hearty co-operation of the commanding officer in all matters pertaining 
to their efficiency, are two important elements in the great success of 
these Herreshoff boats. During the year the following repairs were 
made to the larger boat, at the Washington yard: A sheet-brass cover 
was put on the separator, new wrist-pins were put in the cross-heads, 
and the cross-head gibs were rebabbitted; the lower half of the cas- 
ing of the boiler has been renewed; new pins were made for the ec- 
centric-rods; new pins were made for the link blocks; the plunger and 
valve of the hand bilge-pump were refitted ; a new steering-wheel and 
drum were made. In November a set of grate-bars were made. Re- 
pairs, such as straightening the screw-blades, which had been bent, re- 
making joints, &c., have been made by our own men. The cost of re- 
pairs to this boat at the Washington navy-yard amounted to $54.66. 
During the year we have bought from the builders of the boat a new 
slide-valve for the high-pressure cylinder, at a cost of $5.50. The wear 
of these slide-valves, which are made of brass, is all on one side. 

The smaller boat (the gig) broke her high-pressure piston ring and 
spring and bent the rod and follower on the 7th of March. The brass 
follower was screwed to the cast-iron piston by a fine thread; this be- 
came loose and unscrewed. We repaired it temporarily by casting a 
solid Babbitt-metal ring, in place, and straightening the rod and fol- 
lower ; we replaced the piston, later in the year, by one of wrought iron. 
Later in the year we lost the low-pressure piston in the same. way, and 
replaced it inlike manner. The slide-valve of the high-pressure engine, 
which was worn to a knife-edge on one side, has been replaced with a 
new one. 

The smoke-pipe was rolled out of the gig on the night of the 5th of 
March, in 33 fathoms of water; it was recovered by a native diver. 
The top of the boiler was so badly torn by the accident, and the lower 
casing so badly corroded and burned out by the end of the summer 
cruise, that we were obliged to put on an entirely new casing. As the 
fine boiler-shop at the Washington navy-yard had been diseontinued, as 
such, we were obliged to employ a journeyman boiler-maker and build 


si ene 
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the casing ourselves. By the courtesy of the chief engineer of the 


navy-yard we were permitted to use the shop. We purchased the 


material from L. H. Schneider, of Washington. 


The cost of repairs to the gig during the year was as follows: 


1 safety-valve spring..----~----- -----+ ++ ee --2 5 eee eee eee eee eee eee ee eee eee $0.75 
1 high-pressure slide-valve ..---. .-.- ---- ---- 22 ne ee ene oe nee one ce ene oon 4.50 
hf AEN RSTO Me orale wialeialm a teinl= fo ow aie eat Sia wisn a sleim win wia eminem ol = aes eles 13.50 
| LOTS TERT D2 00 SCT ARO eae cingeg bodes OGne oo Soe MSS er eneeOaSc rH SerISer oie sc 17. 00 
Maporialeromneny DOU CASINGS cncelenria = -infoeaclerine @saiscel aise eicie nis as ls eee OUND 
Laibar itor may Odie e@Rboree kbc baon on pooe poser abu saAoo neconubEeree socmiance 49. 68 
HESS HLOMIMGSDRICKSE a alicistels(ctelsln oiaeiietiars leaisie's sts eicic’s emiciais cieinselocicte ie nereiaaeietee 2.50 

Rabaleeees ss) lsc stciseeieeiclysmse's Beis] Seco siealpee ojesicisesiee ee ease sed ae athe 123, 50 


FRESH-WATER DISTILLING APPARATUS. 


During the year we have distilled 53,425 gallons of water, which hag 
been uniformly of good quality. A leak was discovered in the joint at 
one end of the coils during the month of June. This leak was stopped 
by a plumber’s joint of soft solder, by a navy-yard workman, at a cost 
of $9. 

The practice of cleaning and whitewashing the interior of the tanks 
each time they are emptied is continued with good results. 


ELECTRIC LIGHT. 


The uniformly white, steady, and agreeable light from our Edison 
incandescent lamps has continued throughout the year. 

The commutator of our Z-dynamo, though much worn, is still effi- 
cient. The engine is as efficient as when new, and gives us but little 
trouble. The engine and dynamo are run by a coal-heaver. 

The usual amount of breakage of wires and burning out of cut-out 
plugs has occurred, which has generally been traced to short circuiting 
through sea-water, which leaks through the decks, &c., and gets at the 
wires. 

We find, in repairing these wires (which are of copper) that they are 
now quite soft and ductile, though they were quite brittle two years ago. 
There can now be no doubt that a molecular change is going on in these 
wires all the time. The three-light pendants, with their flexible cables, 
have been used the entire year, to the exclusion of the arc lights. The 
attachment at the end of the cable is troublesome in that the men break 
them by sometimes screwing up too hard; sometimes they burn out by 
arcing, from failure to screw them up to good contact, and again by 
dirt separating the contacts just enough for the purpose. 

One of the small tension-serews of the dynamo brushes has been re- 
newed during the year, and drip-pans have been fitted to the pillow- 
blocks of the dynamo, the blocks being cut out to receive the pans. 


654 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [50] 


The dynamo has been in operation 1,574 hours and 26 minutes during 
the year, during which time a mean of about 47 lamps has been in cir- 
cuit, aggregating the following cost: 


HAZE ons of Coals aboils 2 eerste eects lal isrserelate at ators cre rere ott atetet alent $76. 25 | 

437 callons.of Oil, at)50 CONUS <<< selec n= = oe swe weiner 23. 925 
PAG lamps, ait G5) COMES) ema e= ere are ae a ia sgS0HO0 goSeob noes: 126. 65 
S4eeo-loht sateby=plues, able CeMbS celeste la lr= = 26 le cieilae tein (aia) nae eee Qi2 
18 6-light safety-plugs, at 8 cents --.....--.-.-..-- janie sees ee ee eee 1.44 
ie S0-hohtsafeby-plue, ait OiCGMUS! so-- -s0--= <6 cc ne omen nl amie eel aie . 08 
2 UREN ER OE GLER PIN YAD CN NIS| HHO 5 55. co nees BES eoonoUboo Seunes cbopidedesdacmoce 1. 40 
Av plamiysockets; at: G0 Cembtseesec == 2.2n @ eaclleneinjenim seni else ici ct 2.40 
Showaire shade-holdersatio0iCenus io o- = once =a ccmelea cs ccwiers osm eee . 90 
Sm pounds copperiawine, ate OVCENUS!. cows elec sesepne a cnels oe sic eles eee! yee ee 1.20 
2 pounds insulation tape) at.o0 cents <- <2... 2 2. on cece cece we oe eee 1. 00 

iP TOSS ASHOLLEG SCLOWS,;abml. 20 22 -.c\5- eee ens cae nee an nee eee eee 1.875 
AGmtcetHiexi ble iCOLd ab MOrCeNn ts o2 sce sccmostesinm scissile ee eee 6. 90 
Ageatiachmentupluos ya tA0iCents.- .cccice asso eclses ae eisa sonia ee eee 1. 60 
SMachyn am O-DEUSHES; (ab GONCONtS. - 2 secs sacle > cee ten els epeminee lela Soe eee 1.80 
iistandard receptacle mat/44-cents coe ae n- tone c ue we ce eos se eee eee 44 
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Taking the 16 candle-power lamps as requiring double the current of 
one 8 candle-power, the mean number of lamps will be (as nearly as can 
be estimated) 47; the candle-power hours will then be (47 x 1574 x 8=) 
591824, and this quantity, divided into the total cost, gives the cost of 
eee 042 cents per candle-power per hour, or almost exactly 
what an equal gas-light costs the consumers in Washington city. 

The submarine lamps have worked very well during the year. The 
naturalists employed them extensively on the Bahama Banks, where 
the white bottom of the sea afforded a beautiful reflector in the dark- 
ness of the night. By the aid of the marine glass (improvised in this 
department) the position of the light and adjacent objects were readily 
observed even when the surface of the water was disturbed. 

Though no hitch or delay has occurred during the year, and the plant 
has worked fully as well as when first installed, I feel obliged to say 
that the B circuit of only 51 volts pressure is rather behind the age, so 
far as economy is concerned, and therefore recommend the exchange 
of the dynamo for one of higher potential. 

The Albatross was, I believe, the first Government vessel (of any 
nation) that employed the incandescent electric lighting for internal 
Hlumination. 

The experiments made and the results obtained here were carefully 
considered in the Navy Department before any venture was made to 
light their ships in a similar manner. We have produced our light, I 
believe, at least as economically as any people using so weak a cur- 
rent as we employ, but since we installed our plant great improvements 
have been made in dynamos. The change in the dynamo will not be 
very expensive, 
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LIFE-TIME OF LAMPS. 


For the past two years we have kept the lamps in the engine-room 
alone in cireuit all the time, that we might obtain a correct estimate of 
the average duration of the ar 

The total lamp hours was 27,987 hours and 31 minutes, and the total 
number of lamps expended was 30, so that the mean life-time of the 


@ : 27987—31 
lamps in the engine-room appears to be (eee =) 932 hours and 


30 
54 minutes. Lamp No. 92 is included in the above average, though it 
was broken after 701 hours of ineandescence. 

In recording the great life-time of these lamps, it is proper to state 
that they were in circuit all the time, and were lighted and extinguished 
daily with the starting and stopping of the dynamo, and were, conse- 
quently, never suddenly heated nor cooled. 


VENTILATION. 


The ventilating fan has been in use, during the warm weather, for 
several hours each night when at sea. The wastefulness of the Wise 
motor, which drives the fan, is so great, that the writer does not feel 
justified in using it a great deal. The new arrangement of boilers will 
displace the present fan and motor, and I recommend that a pair of 
Sturtevant’s No.5 monogram exhaust fans and an orthodox steam- 
engine be put in place thereof. They can be placed in the donkey- 
boiler room conveniently. To exhaust some of the heated air from the 
space over the working platform of the engine-room I recommend that 
two wrought-iron chimneys be run from this point to the open deck 
above. 

The four proposed ventilators to the new fire-room, which will extend 
8 feet above the deck, will doubtless be much more efficient than the 
present two, having the same (18 inches) diameter, and which are only 
3 feet above the deck. The movable cowls of the new ventilators will 
be of copper, to prevent affecting the standard compass. 


WARMING. 


The usual trouble from breaking of heater valves has continued. 
It is impossible to say when or by whom these valve-stems are twisted 
off or threads stripped; it is a contest between small brass valves and 
muscle, in which the latter appears to triumph. The large heater, 
which was removed from the berth-deck last year, has been replaced. 

The steam traps (Chapman’s) have never en satisfactory ; water 
accumulates in the heaters if we trust to the automatic action of the 
traps, and if we attempt to regulate the drain by adjusting the by-pass, 
we find steam blowing through at times. 

The writer designed a valve (Fig. 2, Plate VIII) and improvised a 
trap by screwing the valve into a cast-iron cylinder we had been using ° 
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for an oil-filter; the steam and water enters at the top and the con- 
densed water escapes through the valve; the steam does not escape. 

We substituted this for the Chapman trap for draining the after 
heaters, and find it works admirably. 


COAL. 


Excepting 30 tons of semi-bituminous coal purchased at Nassau in 
April, and about two tons for the cutters, we have used anthracite coal 
exclusively. 

The total consumption, for all purposes, has been 953 tons 419 pounds, 
and the average cost has been $5.17 per ton. 

The quality has been generally good, except that obtained from the 
Norfolk navy-yard, which we found dirty and air-slaked. 

We check the weight of coal received by the increase in the ship’s 
displacement, which latter quantity is obtained from a calculation of 
the ship’s increase in draught of water. We either witness the weigh- 
ing of every pound of coal we buy, or weigh it ourselves as it is deliv- 
ered alongside the ship. The following amounts of coal have been used 
for the purposes specified : 


Coal consumed to propel the ship while on her course, to warm the ship, mv 
pump bilges, wash decks, and hoist ashes while the main engines were in 
OPCEAMON ao sciak oc 'aiaSis wc.2 guia acon wid alerninie ~ steno ee minimed joie nie oes 5m cicero 562331 

Coal consumed to light the ship by electrigity...-....-..-----.----.------- 143$9; 

Coslconsumed toventilate the Ships. 5222 as ccclec oy ee eeec cee me cinee eae meets 103362 

@oaltconsumed! to'distill water. 22222 222.222 ecco reiclcwe ere re vioiwielie = wnlaee ore rere 234398 

@oaliconsumedsby ‘bhe:steam: cubters == 22 ss Seeger tae wile ele eae 93335 

Coal consumed for driving the hoisting engine, steam windlass, washing 
decks, warming ship, and keeping fires banked when the main engines 
were not in operation ..--.. ....-- +--+ 2 eee e ee ce eee ee ee een een eee QW ae55 

Total coal consumed by the engineer’s department ..--....--...---.. 8993352; 

Coal consumed by the equipment department (cooking).-......-..-...--.. 5333-44 


MEDICAL DEPARTMENT. 
Report of Surgeon J. M. Furnt, U. 8S. Navy. 


The general health of the ship’s company during the year has been 
very good. No cases of serious illness have occurred, and only those 
trifling accidents incident to all the ruder occupations of men. The 
provisions for ventilation are the same as heretofore, and are reason- 
ably effective when in use. The between-decks, in this as in all other 
ships with which I have been acquainted, are more or less malodorous 
at sea. No precautions can prevent the evolution of foul gases in the 
bilges of a ship, where the presence of organic matter and the condi- 
tions of heat and moisture favorable to decomposition are unavoidable. 
How to remove these gases before they have contaminated the air of 

‘the apartments of men and officers, is a problem not yet solved; it is 


i 
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evident, however, that any system of ventilation in order to be perfect 
must be in continuous action. 

The first part of the year, from early in February to May, was passed 
principally among the Bahama Islands, where the temperature was mild, 
the winds fresh but soft, and the climate generally conducive to heaith 
and comfort. The islands themselves in their present condition furnish 
wonderfully little of general interest to the visitor, and fail utterly to 
justify the glowing accounts given of them by their discoverers. The 
inhabitants of the islands, with the exception of New Providence, are 
poor and thriftless but not wretched or degraded, mostly colored, evi- 
dently diminishing in numbers, extracting a very piain subsistence from 
a thin soil impervious to modern implements of husbandry, and from 
the more open-handed generosity of the sea. There are no educated 
medical men on the islands except at Nassau, and the announcement 
of the presence of a “doctor” among them was sufficient to surround him 
speedily with a numerous clientéle, consisting of the sick, those who had 
been sick, and those who thought that they might at some future time 
get sick, all anxious to avail themselves of the rare opportunity for pro- 
fessional treatment. Every effort was made to minister to their neces. 
sities as well as their fancies, and their expressions of gratitude for 
what they received were evidently sincere. So far as was observed the 
physical condition of the people seemed to be good. ‘There were few 
maimed or deformed, and only occasional evidence of the prevalence of 
specific diseases among them, either at present or in the past. These 
remarks, however, apply only to the outlying islands and not to New 
Providence, upon which is situated Nassau, the largest town and the 
principal commercial port of the Bahamas. 

Among the interesting cases observed was one of Hysterical Paralysis 
of several months’ continuance, the patient having been utterly unable 
to move a muscle of the lower extremities during that time. The sub- 
ject was a well-conditioned young girl, one among numerous victims of 
a remarkable epidemic of hysteria attending great religious excitement 
on Cat Island. Several hundred persons, a very large percentage of 
the whole population, were said to have been affected, mostly young 
people, boys and men as well as girls and women, and their wild vaga- 
ries were related by witnesses with a solemnity that assured the hearer 
how firmly rooted was the belief in the supernatural character of the 
manifestations. Treatment of this case by nerve tonics and electricity 
for a few days was attended by such marked improvement that a com- 
plete and speedy recovery was certain. 

The summer and autumn cruise of the ship was made on the North 
Atlantic coast, with Wood’s Holl as headquarters, northward as far as 
St. John’s, Newfoundland. The Grand Banks in August developed the 
same foggy, rainy, disagreeable, and depressing climate for which it is 
noted, and a week in the quiet and snug harbor of St. John’s was a wel- 
come and refreshing interlude. Nothing for record in this department 

S. Mis: 90 42 
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occurred during the summer, except the development of a case of Melan- 
cholia in one of the seamen, who was in consequence transferred to the 
naval hospital at Chelsea, Mass., and subsequently to the Government 
Insane Asylum in the District of Columbia. No satisfactory cause for 
the disease could be assigned. 

The determinations and record of the densities of sea-water have been 
continued by this department during the year. The observations have 
been chiefly confined to surface densities, and the collection of water 
for the purpose has usually been made at 12 o’clock each day that the 
ship was at sea. The specimen is kept until it has taken about the 
temperature of the room and of the instruments employed, and the same 
eare as heretofore exercised in the reading and reduction. The record 
in itself presents no remarkable features calling for exte:ided remarks. 
The high gravities of the Southern waters, where evaporation is rapid, 
is observable, and especially in those inclosed basins like Exuma Sound 
and Tongue of the Ocean, where there are no active currents to restore 
the equilibrium with the ocean water in general. In contrast are the 
low gravities of the Northern waters, where evaporation is slight and 
the water is freshened by the Arctic currents. 

The record of temperatures and densities observed during the year is 
appended : . 

Record of temperatures and specific gravities. 
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Record of temperatures and specific gravities—Continued. 
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REPORT OF THE NATURALIST, MR. THOMAS LEE. 


The work of the Albatross for 1886 began with a cruise among the 
Bahama Islands. Mr. James E. Benedict was in charge of the scientific 
department, and was assisted by Messrs. Willard Nye, jr., C. H. Town- 
send, F. L. Washburn, and myself. 

We left Norfolk February 20, and met with little of interest before 
reaching our anchorage at Watling’s Island. Before speaking of our 
work, it is my pleasant duty to acknowledge our great indebtedness to 
Lieut..Commander James M. Forsyth, of the United States Navy, for 
furnishing us with much valuable information with regard to the char- 
acter of the islands, and for letters to Mr. R. C. Nairn, of Watling’s 
Island, and the Misses Forsyth, of Rum Cay, who showed us every 
courtesy and attention, besides very materially aiding us in our work. 

February 27 Mr. Nes and I landed on Watling’s Island, and remained 
there till March 9. The Albatross ran over and anchored at Rum Cay. 
We were cordially welcomed by Mr. Nairn, who furnished us with com- 
fortable quarters, thus enabling us to get to work at once. 


“. 
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Watling’s, like all the islands of the Bahama group, is made up of 
coral limestone, much weathered upon the surface, and below it of a 
very Cavernous nature. <A great part of the interior of the island is 
occupied by a series of connecting lakes, which are surrounded by hills 
rising quite abruptly from the water to a height of 50 to 140 feet, and 
thence sloping more gradually to the ocean. Between the hills and 
the ocean are a number of large swamps, hardly above tide-level. 

The coast-line is partly rough coral rock rising abruptly from the 
water, partly stretches of coral sand, and the island is pretty well sur- 
rounded by outlying coral reefs. Though there is little soil, the greater 
part of the island is clothed with a dense, low, scrub growth, with here 
and there a large tree to indicate what the timber was in old times. 
The surface has been quite extensively under cultivation, but since the 
abolition of slavery nearly all the white people have left the island, and 
the negroes cultivate fields only here and there, and scarcely do more 
than get aliving off the ground. 

The swamp water is pretty much all brackish, but fresh water can 
be had at any point by digging down to near the ocean level. It col- 
lects slowly and is subject to a rise and fall with the tide. 

We found the rough, coral bottom near the shore ill adapted to sein- 
ing, and the inhabitants brought in but few species of fish caught with 
hook and line. 

A trip across the island to a creek on the eastern coast resulted in 
the capture of a number of species of fish. There was little opportu- 
nity to haul the seine, but we made a number of sets across the mouths 
of small creeks, and then drove the fish down into the net. 

From the lakes we seined a large number of minnows, Atherina stipes 
—a species most plentiful in these waters and apparently the only fish 
occupying them. 

The lake water is very saline and subject to a slight rise and fall 
with the tide, though there is no apparent connection between the lakes 
and the ocean. 

We made a trip through the lakes to a cave near the new light-house 
at the northern end of the island, and from which several human skulls 
are said to have been taken. The cave is near the lake, in the face of 
a low semicircular ledge of limestone. The mouth of this cave, about 8 
feet long by 2 feet in height, was originally walled up. It now stands 
open, the wall having been pulled down. Within, the cave extends 
about 50 feet along the face of the ledge on each side of the entrance, 
and the low roof meets the floor about 20 feet back. It is divided into 
several chambers by natural columns rising from the floor to the roof. 
The largest of these chambers extends back to a pool of brackish water 
on the lake level, and it was from this chamber that we made our col- 
lections. <A careful search through the other parts of the cave revealed 
no human remains, and only a few small bits of broken pottery. The 
outer wall of the cave is a mass of stones, piled up to the roof, through 
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which the earth from without has washed into the cave, and down across 
the floor. Whether this wall is artificial or natural would be an exceed- 
ingly difficult task to determine. 

From among the loose stones and earth, near this outer wall, we 
picked out several pieces of coarse pottery, and several pieces of bone 
beionging to the human skull, among them two jaw-bones with teeth 
intact. About half way across the floor we found a number of human 
long bones strewn about with no apparent arrangement. 

Miss Nairn, who was one of the first to visit this cave, told us that 
she saw five or six skulls lying upon the floor when she was there, and 
that one of them had been taken to the library at Nassau. 

Both going and coming through the lakes we saw great numbers of 


cormorants floating lazily about on the water or sitting on the mangrove 


bushes along the shore. They remain throughout the vear and breed 
on these lakes. We saw, too, a number of herons, of which we shot 
several, and flocks of Bahama ducks and blue-bills, but could not get 
near these latter. 

Coming home, we landed on Iguana Key and captured six iguanas of 
the genus Cyclura. We saw there a large brown rat, but did not succeed 
in capturing it. 

During our stay on Watling’s Island we visited several other caves, 
but found no human remains. In all the caves visited we found but 
one bat, though there was every indication that they had been there in 
great numbers quite recently. The negroes say that they always dis- 
appear during the winter months. 

We procured a number of stone implements during our stay. These 
the negroes call thunderbolts, believing that they fall with the light- 
ning. They preserve them very carefully, as a charm to ward off the 
lightning, and are very loth to part with them. 

We made collections of the shore fauna as well as of lizards, crabs, 
insects, and mollusks from all parts of the island, and of birds we took 
a number of species as well as several nests with eggs. 

Miss Nairn, who seemed quite conversant with the habits of most of 
the birds, told us that in December, during high winds, swallows some- 
times made their appearance, very tired. They stay but a few days, and 
then disappear. The “ gale bird,” undoubtedly our bobolink, comes too, 
during the high autumn winds, in large flocks, but stays only a few 
days. 

On oC 8 the Albatross left Rum Cay, and on the same day touched 
at Conception Island and gave the naturalists a chance to make shore 
collections. One haul with the beam trawl, near Conception Island, at 
station 2629 (1,169 fathoms), brought up only a few crustaceans, one glass 
Sponge, one piece of coral, and one fish. The mud-bag was filled with 
coral sand, with pteropod shells and foraminifera in it. 

March 9 the Albatross picked up Mr. Nye and myself and then ran 
back to Rum Cay, to give us a chance to take some photographs at 
Port Nelson. 
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The character of the surface and the growth at Rum Cay are about 
the same as at Watling’s Island, and the collections made at each 
island were made up largely of the same things. 

The land snails, Helix, however, on Rum Cay were found clinging to 
the bushes, in low, wet places, in vast numbers, much greater than 
observed on any other island, and a very large collection was made. 

The inhabitants of Rum Cay fish almost entirely with hand-lines, 
though oceasionally using basket traps. They never attempt to do 
more than catch fish enough for immediate use. 

We left Rum Cay March 10, and anchored off Cat {sland for the 
night. Next morning we landed and made quite extensive collections. 
Near the shore, and running parallel with it, were several low ridges 
covered with thick serub growth and separated by partly open glades. 
Further iniand were fields of millet bordered by quite heavy timber. 
Had it not been for a high wind our collection of birds here would 
undoubtedly have been much larger and comprised many more species, 
as this was one of the best collecting grounds visited during our cruise. 

March 12 we landed in the morning on Eleuthera Island, and worked 
over a low country which stretches from the shore to high land about 
a mile inland. The day was perfect and our collections comprised a. 
number of birds and a good representation of the shore fauna. 

In the afternoon two hauls with the tangle, at stations 2630 (244 
fathoms) and 2631 (280 fathoms), brought up only a few glass sponges 
and a few smail pieces of coral. 

March 13 a haul with beam trawl, near the head of Exuma Sound, 
at station 2652 (79L fathoms) showed a bottom of white coral ooze with 
no apparent animal life. 

We anchored in Nassau Harbor, New Providence, on the morning of 
March 15, and remained till March 24. 

To Governor and Mrs. Blake we are indebted for much assistance in 
our work of making collections, as their knowledge of the character of 
the country, and of the localities in which certain things could be found, 
was a great help to us. 

Mrs. Blake had a very fine collection of stone implements, from 
various islands, and a lignum-vit# stool from a cave on hum Cay, of 
which we got very fair negatives. 

The fish-market at Nassau afforded an opportunity for making a 
large collection of fish, as tho fishermen are compelled to sell all their 
fish through the market. The fishing industry is a large one, andl give 
a few details from data collected upon the subject by Mr. Benedict. 

There is no record of the number of vessels employed in fishing, but 
it is estimated at 120 sail. The vessels are principally of two classes— 
schooners, measuring 28 to 30 feet on the keel, and sloops of about 18 
feet keel. 

The schooners carry a crew of 7 men and do most of their fishing with 
seine of 1-inch mesh, 30 fathoms long, and 80 meshes deep. ‘The sloops 
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carry 3 or 4 men and do all of their fishing with hand-lines. The 
hand-line fishing is done with the aid of awater-glass. The water-glasses 
are simply a box, painted some dull color, with a pane of plain window- 
glass set in the bottom. The fisherman holds this box on the surface 
of the water, and, by looking through the glass, can see the bottom 
through this clear water perfectly plainly to a depth of 50 or 60 feet. 
When fishing, the men hunt about till they find a spot where the fish 
are plenty, then, by watching their lines through the giass, they can 
tell exactly when to strike the fish. Most of the fishing is done at 
Abaco and the Berry Islands, the vessels staying out about a week and 
bringing the catch in alive in their wells. The larger specimens of 
skip-jack, bone, hound, and amber fish are split and dried in the fore 
rigging, but the bulk of the eatch is peddled out fresh at the market— 
the demand for fish determining the stay of each vessel in port. A 
fare will run from $12 to $60, and anything over $40 the fisherman 
considers good work. After paying the expenses of a cruise, two shares 
of the profits go to the vessel, one to the seine, one to the captain, and 
one to each member of the crew. 

Many species of fish from these waters are excellent eating, and 
few seem to be poisonous. While barracuda, hog, and amber fish are 
more likely to be poisonous than other species, this property is by no 
means confined tothem. Cases of poisoning, however, are of such rare 
occurrence that the natives pay little attention to the matter, and 
have no rule as to what can be eaten and what cannot. 

The sponge fishing is another very important industry, the details of 
which I give from data collected by Mr. Nye. 

The sponging fleet consists of about 475 vessels and employs not less 
than 4,000 men, the majority of them negroes. The vessels used are 
sloops of 15 to 26 feet over all, and schooners running up to 20 tons, 
though commonly about 36 feet over all. The largest schooners carry 
12 to 18 men and 6 to 10 boats—one of 12 feet and the others 10 
feet in length. 

The sloops carry 4 to 


7 


men and 3 or 4 boats. The small boats are 


of the smooth, round-bottom class, like the northern smack-boat, but 


with less sheer. 

The sponging trips last about six weeks, and are made at all seasons 
except the *‘ hurricane month.” October, when the vessels are generally 
hauled up for repairs. 

When on the sponge ground the vessel anchors in 5, or heaves to 
in 5, fathoms of water, and the crew put off, two in a boat, at sunrise, 
and remain till sunset, unless a boat-load is secured before that time. 
One man handles the boat, generally sculling, while the other gathers 
the sponges, using a water-glass in one hand and a long pole, rigged 
with a two or three tined hook, with the other. The men become very 
expert with this hook, and work to a depth of 5 fathoms, but seldom 
if ever over that depth. Ten pounds, dry weight, is a first-class catch 
for one boat in a day. The fresh sponges are left on deck until the 
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vessel has a deck-load, when they are taken to the “ crawl,” a crib 
built of sticks in the shallow water near the shore, where they are left 
to rot for six or eight days. The rotten flesh and dirt is then beaten 
and washed out, the sponge being held-in one hand and struck repeat- 
edly with the * clipper,” held in the other hand, and frequently rinsed. 
They are then thrown upon the beach to dry. 

One man can wash 50 pounds, dry weight, of large sponges, or 15 
pounds of mixed sponges, in a day. Though sponge beds get fished- 
out and destroyed by hurricanes, the fishermen consider the supply 
inexhaustible, for they say the young sponge grows so rapidly, reaching 
a marketable size in about three months after its attachment, and new 
beds are so plenty that they have little trouble in finding either a new 
set or anew bed. The sponges broken off by storms collect in soft, 
muddy spots, and are known as “rolling sponges.” 

The fishermen recognize six kinds of sponges, though both they them- 
selves and the dealers have many names for the different varieties of 
each. In point of abundance they run: (1) Reef (including glove), 
Spongia tubifera. (2) Grass, Spongia cerebraformis. (3) Boat (including 
velvet), Spongia barbara. (4) Wool, Spongia gossypina. (5) Yellow, 
Spongia corlosia. (6) Key West (no specimen obtained). 

The wool ranks first in value followed by reef, boat, grass, yellow, 
and Key West. Six hundred pounds, dry weight, is considered a good 
fare for a single cruise. The sponges are all brought to Nassau and 
sold through the market. No fixed value can be given, but a first-class 
wool sponge of 8 inches diameter brings 15 to 20 cents, and the small 
glove sponges 1 to 2 cents each. The vessel bears one-third of the ex- 
pense of the outfit and takes one-third of profits. The balance goes 
two shares to captain, and one share to each member of the crew. 

While in Nassau we made large collections of the shore fauna, inelud- 
ing fine specimens of the red and of the yellow fan corals, Gorgonia 
flabetlum, which grow in great numbers on the reefs. 

To Mr. Nye’s indefatigable zeal and amphibious habits are due the 
eredit for the bulk of these collections, as well as for the fish not brought 
into the market for food. 

Trips inland added several species to our collection of birds, and one 
trip to the caves on Captain Lightborn’s plantation, on his invitation 


and under his kindly guidance, resulted in the capture of a number of 


bats, Phyllonycteris seyckorni, which proved very wide-awake and flew 
swiftly about when disturbed by the lights. The bats, Vesperugo sero- 
tinus, taken from the vaulted chambers under.Fort Charlotte, on the 
contrary, seemed quite torpid, and would do nothing but chatter, even 
after having several of their number shot from the bunches hanging to 
the ceiling. 

Among our collections at Nassau were two unlaid but perfectly de- 


veloped eggs of the Bahama cuckoo, taken from specimens of that bird ~ 


shot there. 
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March 24 we started for Key West, stopping on our way to land 
Messrs. Nye and Townsend on Abaco Island. At Key West we col- 
lected several species of birds, among them several specimens of the 
vireo, Vireo noveboracensis maynardi, recently described by Maynard. 

This bird seems to be very abundant here, but extremely shy and 
hard to see among the dense foliage. 

On March 30 the greater part of Key West’s business section burned 
down, creating quite an excitement. The next day Mr. Washburn left 
us to return North. April 3 we sailed for Havana, and on the 7th, on 
our way back to Key West, five hauls with the tangle at Stations 2633 
to 2637, in 100 to 200 fathoms, brought up about one hundred and 
twenty-five specimens of the sea-lily, Pentacrinus decorus and Penta- 
crinus miilleri, with a féw sea-urchins and brittle-stars. 

We left Key West on April 4, and on the 5th began a line of dredg- 
ings, off Carysfort light, at Station 2639 (56 fathoms). We took six 
hauls with a ship’s dredge and four with the beam-trawl, the depth 
ranging from 56 to 217 fathoms. The bottom proved barren, and we 
took only a few small crustaceans, fish, and hydroids, the latter at- 
tached to the dead scallop shells, which were abundant. 

April 11 we picked up Messrs. Nye and Townsend, with their exten- 
sive collections. 

We had hoped that they would get a few flamingoes on Abaco, but, 
though they saw about sixty birds, they were too shy to approach, and 
a fire, which broke out in the woods, soon drove them all from their 
feeding-grounds. 

The flamingoes live on a large tract of land, about 6,000 acres in ex- 
tent, on the west side of the island. The surface is little above tide- 
level, and is composed of soft ooze, washed in from the coral reefs. 
Scattered through this tract are lakes, of all sizes, from 6 inches to 3 
feet deep, and islands, of higher ground, covered with trees. The fla- 
mingoes keep to the larger lakes, or ‘‘ swashes,” as the inhabitants eall 
them, and are very shy. In the breeding-season they are much less 
shy, and are frequently killed while feeding in the smaller swashes by 
negroes, who consider them excellent eating. Parrots are said to have 
been common on the island, but of late years few are seen on the south- 
ern end of the island. One flock was reported as coming daily to feed 
on an old field, near the light-house at Hole-in-the-Wall, but no speci- 
mens were procured. 

From Abaco we ran past New Providence into the Tongue of Ocean, 
and on the morning of April 12 landed on Green Cay. The island is 
small and heavily wooded, rising to high ground near the center. Near 
our landing-place was a pond with the remains of old salt-works. In 
Spite of a steady rain we got a number of birds, among them two speci- 
mens of Kirtland’s warbler. 

In the afternoon a haul with tangle at station 2649 (36 fathoms) 
brought up a few small corals, sponges, mollusks, and crustaceans. A 
haul at station 2650 (369 fathoms) brought up nothing. 
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April 15, a haul with tangle at station 2651 (97 fathoms), and with 
ship’s dredge at station 2652 (140 fathoms), brought up a few gorgonian 
corals, barnacles, and mollusks. 

On the 14th two boobies were shot, just after daylight, on Booby 
Rocks, and later we landed on Green Cay. ‘The white-headed pigeons, 
Columba leucocephala, were very abundant, but extremely shy, always 
flying out of thick foliage, and taking great care to pat the tree between 
you and themselves. We shot a number of smali birds and found a 
lizard, Liocephalus carinatus, extremely abundant. 

In the pores of the limestone, near the salt-pond, were quartered im- 
mense soldier-crabs, and under the bushes in the grassy swales in the 
interior, were hundreds of land-hermits crawling about. On the salt 
pond we started three Bahama ducks and saw several winter yellow- 
legs. 

In the afternoon we took a haul with beam trawl! at station 2653 
(1,000 fathoms), and found a bottom of coral ooze with no apparent 
animal life. 

On the 15th we anchored in Southwest Bay, New Providence, and 
had to wait till the 21st for the bar at Nassau to become passable. 

During this time the country was well hunted over and a number of 
birds taken. 

From the ship fish could be plainly seen moving about on the bottom, 
and several species were captured on lhand-lines. 

On the 17th Mr. Townsend and [ walked to Nassau and shot several 
birds on our way through the pine woods. 

Our second stay at Nassau, April 21 to 30, was pretty much a repe- 
tition of our former work, though we added a few species to our col- 
lection of birds, and nearly doubled our collection of fish. 

We left Nassau April 30 and reached Washington on May 10. 

On the way north we took twenty-three hauls with the beam trawl 
and three with the tangle—stations 2654 to 2679 (263 to 731 fathoms). 
We added many valuable specimens to our collection of deep-sea fish 
and invertebrates, several large hauls of coral being of special interest. 

At station 2655 one porpoise, Tursiops tursio, was taken, of interest 
from his nearly uniform dark color. At station 2656 eight sharks, Car- 
charhinus lamia, were taken with hook and line. Porpoise blood had 
been draining from the scuppers all day, and when we put over the 
electric light in the evening the water was literally alive with these 
sharks. 

Throughout the entire cruise the electric light was used for surface 
collecting whenever there was an opportunity, and, while among the 
Bahamas, many interesting forms of fish and invertebrates were taken, 
as well as at several stations during our run north. 

The Albatross lay in Washington till June 30, when we started for 
Woods Holl. 

July 15 we left Wood’s Holl. Mr. Benedict was in charge of the sei- 
entific department, assisted by Mr. Sanderson Smith and myself. 
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We ran to the southward and eastward about 100 miles and took 
twelve hauls with the large beam trawl at stations 2680 to 2691 (226 to 
1,106 fathoms). The bottom there is extremely rich in animal life, and 
we made very extensive and valuable collections of fish and inverte- 
brates. 

August 1 Mr. Benedict left the Albatross. Since that time I have 
had charge of the scientific department, and Mr. Sanderson Smith has 
been with the ship, detailed from the shore laboratory. 

August 2 we left Wood’s Holl for a cruise to the eastward. On the 
3d we sighted a large school of porpoises traveling to the southward. 
On the 5th a barn swallow flew on board ship. On the 6th sighted six 
finback and one humpback whale, and on the 7th a large school of kill- 
ers traveling northwest. On the 11th we took several hauls with the 
beam trawl, beginning at station 2692 (78 fathoms), just to the south- 
ward of the Flemish Cap, running up on to the Cap at station 2694 (56 
fathoms). Here we found a bottom quite like that of the Grand Bank, 
while stations 2695 and 2696 (105 and 98 fathoms), just to the west of 
the Cap, showed a hard, barren bottom. 

At station 2697 (199 fathoms), we landed a bowlder of about 2,000 
pounds on deck, with a number of sponges, mollusks, crustaceans, and 
fish. 

After this haul we ran to St. John’s for coal, and while there I made 
a collection of young salmon, Salmo salar, and brook trout, Salmo fonti- 
nalis, at Harbor Grace Junction, together with a few birds. 

August 24 we left St. John’s, and while running to the south passed 


‘a number of finback whales moving to the northward. 


Eight hauls with beam trawl, beginning at station 2698, near the 
edge of the bank, and running to the westward to station 2705, brought 
up many interesting specimens. From the deeper.hauls between the 
two banks we took a great number of sea-pens, Pennatula aculeata, and 
a few specimens of Pennatula borealis ; aiso a number of species of fish, 
among them Macrurus bairdii and Sebastes marinus in great numbers. 

August 23, at hydrographic station 1070 (32 fathoms), we took, on 
hand-lines, one hundred and thirty-six cod, Gadus callarias, in about half 
an hour’s fishing. We used squid for bait, and the cod took it vora- 
ciously. An examination of the cods’ stomachs revealed a great number 
of Bank clams, Cystodaria siliqua, with a few fish, crabs, squid, and other 
small mollusks. 

One dolphin, Delphinus delphis, was here captnred from a school. On 
the 25th there was a winter yellow-leg about the ship, and a swallow 
flew on board during the high wind next day. On the 26th, too, we 
saw a number of porpoises, Delphinus delphis, moving to windward. 

Five hauls with the beam trawl, to the southward and eastward of 
George’s Bank, at stations 2706 to 2710, 866 to 1,188 fathoms, brought 
up many interesting specimens. 

We reached Wood’s Holl August 27. 
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Leaving Wood’s Holl September 14, we made a eruise about 200 miles 
to the southward to deep water on the inner edge of the Gulf Stream, 
and found a very rich bottom at stations 2711-2722, 594 to 1,867 fathoms. 
We succeeded in bringing in the large soft holothurians Benthodytes gi- 
gantea and Huphronides cornuta, in an excellent state for study, by inject- 
ing them, through the natural orifice, with alcohol and setting the tanks 
of full strength alcohol in which they were placed directly upon the ice. 

One of the deep-sea fishes from station 2720, 1,509 fathoms, Ophio- 
gnathus sp., was of special interest, as it was fie fact taken by ‘ane Al- 
batross. 

During this cruise we observed a pigeon-hawk, a cedar-bird, and a 
woodpecker about the rigging. 

At station 2719 we took a big blue heron—Ardea herodias—which 
was very fat and seemed quite wt home out there. 

We had excellent opportunities for surface work, and made large col- 
lections, both with the scoop-nets about the electric lights and with the 
large tow-net. As usual the large tow-net brought the best results 
just about dark in the evening. 

While at Wood’s Holl, daring the latter part of September, I made 
several trips, in company with Messrs. Edwards and Nye, over to Gay 
Head and Menemsha Bight, in the steam-launch Cygnet, to secure speci- 
mens of the haglets (Puffinus borealis) and jegers (Stercorarius pomari- 
nus and parasiticus), which were following the mackerel and herring. 
We shot a number of specimens, and were able to make a fine series of 
skins, besides sending a number of fresh birds to Washington. 

On October 21 the Albatross ei south. We made thirteen hauls 
with the beam trawl, stations 2623 to 2635, 629 to 1,672 fathoms, just 
to the southward of our last ae 

The fauua was much the same, but we added one new species of fish 
to our collections. 

A large specimen of the squid, Sthenoteuthis megaptera, was taken at 
our last station. 

The amount of phosphorescence about most of the deep-sea life is a 
very striking feature of all the hauls landed after dark. 

‘It is impossible to speak of our deep-sea work except in this very 
general way, on account of the vast amount of material collected. For 
particulars we shall have to wait for the reports of the specialists to 
whom the material has been turned over for study. 

Thanks to the kindness of Dr. Bean and Mr. Ridgway, in‘ allowing me 
aecess to their books, I have been able to copy off the following lists of 
the fish and of the birds collected by us while among the Bahama 
Islands. 

It has seemed advisable to mention in these lists those species taken 
by other collectors which we did not succeed in finding, and this I have 
done as far as I have found any record of their work. 

Our work for the season closed with the arrival of the Albatross at 
Washington on October 27. 
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List of fish taken by steamer Albatross among Bahama Islands and at Nussaw fish-mariet 
during March and April, 1336. 


U.S ‘ 
No.| Mus Name, &c. | Common name. Locality. 
No. 
Family Tetrodontide. 
1 | 38380.| Chilomycterus geometricus Mitchil]) Hedge-hog...........----. Market, Nassan. 
Dle*2E507) || etrodon speneleri Bloch. 22 22-5) secccesasaseccceeswoeess-22- Electric light, Abaco. 
SHER OSDU DAE ROULOMONUS Pros. a5 leer oe cee aos doneses ss cins woscincsescucisnce Electric light, Nassau. 
ABCC COUGR p LOLLOGOD SD: } cases «ce. toe eels ec ona cwoeoeacecce ccs acce nicl cer Electric light, Nassau. 
Moetrodonmitestudineus Minn ews) -scea|-- 5-22 ceesn- eeneeciceoe == s- = Green Turtle Cay. 
Family Ostraciontide. 
5 | 38378 | Ostracion trigonum Linnzus -.-.... Shellsfish)o.52.- .20---.-- |) Rum Cav. 
6 | 38376 | Ostracion quadricornis Linneus .-..| Cow-fish.....-...--...---- Market, Nassau. 
esti MOSurAClONe QU Aan COLMIS sss anm merce cas a\nieleelnicicine cecilia ieee setae Abaco. 
Family Balistide. 
7| 38374 | Balistes vetula Linnwus.....-..-.---- AMM is Sse8sce55 sSse0e sake Rum Cay. 
Seaton PEalistes; MOLUIa > 5 ~)-- =e. c ee -s- urbotesssaate ae eee eae | Market, Nassau. 
8 | 38372 | Balistes buniva Lacépéde.........-.. Durgan-fish 2.2.5 2. = Rum Cay. 
One sosio.|| Monacanthus pullus Ranzani:-- 222 -\<-cce sce se cece esccacces: Market, Nassau. 
PUM Esso UUs eMLOnACATIGMUS HS Pease cs cece aa 15 |(saecjeucicieieins sciences ccee cee Electrie light, New 
Providence. 
Family Syngnathide. 
oS PNOSLOMAISD stecesc ccs as cnaee ale seoltaacenesssesices seccesccee as Electric light, Abaco. 
Soom SUP LORUOMAIS Dan cinm<i-taivisimet aatentnini’eiells eoanioie se ee eects naease cee Electric light, Wat- 
> ling’s. 
Sool a ls SIPNOStOMAIS Diewcncaiscmeniae eee ee ae ese eecererer ces astecen es Electric light, New 
Providence. 
Family Plewronectide. 
(0) aseeeioese @itharichthysiMacrops Dreseli-es---|cacs es sesseeleceelecisecesc sect Green Turtle Cay. 
Family Fierasferide. 
ealedes9o.| Kieraster dubius PMtnaml eee <2 so |\ oieccece occ elec ss access. Nassau. 
Family Ophidtide. 
Hom meses oos Oph diaMisprcacses ss seses ss jase se|eeeee Seems cereecce access Abaco. 
Family Blenniide. 
14 | *38379 | Labrosomus nuchipinnis Quoy & Abaco. 
Gaimard. 
*38517 | Labrosomus nuchipinnis.--...-..... Watling’s. 
*38515 | Labrosomus nuchipinnis.......----- Nassau. 
15 | 38381 | Myxodes lugubris Poey-....-...-...-.. Nassau. 
16 | 38382 | Myxodes varius Poey..-.-.---.--..--- Nassau. 
Ai Milisccss es. Cremnobaties' spires. sass see see ee oes 
17 | *38520 | Blenny (probably close to Clinus Abaco. 
gobio). 
Family Gobiesocide. 
(G)) Seeeeeee Gobiesoxcephalus' Lacépede)--- 22-22-22. eean ees cece eee ee = Green Turtle Cay. 
Bm Bescon |p iO DIESOXAS Ds sastc\c5 2s sine e selsoniner |e semester ee oo ce Someta rene man Abaco. ‘ 
Family Gobiide. 
19 |} 38384 | Gobius soporator Cuv. & Val ....... ROG Shieees ee soe sees coe a Nassau. 
BaSeoL | GrOOLUS | SOPOLAbOL casas ame smoecenl meee om eee nose ee snare ode so ene Abaco. 
Scocon | CODLUSSOPOLALOM sae. aan ace eer aen eon mecees seme cence renee ne: Green Cay. 
Family Scorpenide. 
20 | 38387-| Scorpzena plumieri Bloch .-.-....--- Moadhshl ease aeeeseee aes Markei, Nassau. 
21 | 38388 | Scorpsena grandicornis Cuv..& Val -|..........-.......-.-------- baco. 
Family Scaride. 
22 | 38389 | Scarus coruleus Bloch..--...-....-. Blues tease sees eae ae Market, Nassau. 
BOISE E SCALUS IST: Sot ao eae aor c iret sete cell melee tne coc nae wene eyes Nassau. 
Family Labride. 
23 | 38390 | Sparisoma catesbyi Lacépéde..._..- Parrot-fishis.c assess ae | Market, Nassau. 
24 | 38392 | Sparisoma distinctus Poey.--....... WisobcodscconAeesseeenose Nassau. 
* Young. 


f All fish so marked were taken during the winter of 1886 by students of Johns Hopkins University. 
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U.S. | 
No.| Mus. Name, &e. Common name. Locality. 
No. 
Family Labride—continued. 
25 88391 | Sparisoma flavescens Bloch) (&)| Pug... .-ccse-beece ese. Market, Nassau 
Schneider. 
26 | 38394 | Thalassoma bifasciatum Bloch....-. Slippery, Dicke-s-s-s----- Nassau. 
27 | 38395 | Xyrichthys lineatus Linnweus-..-....| Yellow pudding-wife...... Nassau. 
28 | 38396 | Xyvrichthys intirmis Bean .--.-..-.-- Blue pudding-wife.-...--. Nassau. 
29 | 38400,| Platyglossus radiatus Linneus -.--. | Pudding-wite, Slippery | Market, Nassau. 
| Jenpy. . 
30 | 38401 | Platyglossus maculipinna Miller | Slippery Jenny ......-..--. Nassau. 
& Troschel. 
31 | 38397 | Platyglossus bivittatus Bloch --.-.-. ls Slipperywjennyieeese seeeee | Nassau. 
38398 | Platyglossus bivittatus -.--..--..-- | Sucker Stennis islamic aes Rum Cay. 
38399 | Platyelossus bivittatus (1,169f. near |.......---..-----2.-2------ Station 2629. 
Conception Island). 
(OURSeR apes Platyglossus nov. 8p --.-------------| --- 00-02 cneeee een ee-s- Green Turtle Cay. 
32 38402 | Lachnoleemus maximus Walbaum ..| Hogfish ...-...-.-..------ Market, Nassau. 
33 | 38403 | Bodianus rufus Linneus..-....-..--- Spanish hogfish ........--. Market, Nassau. 
Family Pomacentride. 
34 38404 | Pomacentrus leucostictus Miiller | Blackfish ...........-...-. Nassau. 
& Troschel. 
35 | 38405 | Pomacentrus obscuratus Poey..---- Blackfishy.2scees-5 = sce ser Nassau. 
SS RDOAe| MOM ACen iTUS Sp Mer eter eetieel a a oar lin oye esinalaacis steers ee taraertayets Nassau. 
36 | 38408 | Glyphidodon sax atilis Linneus..-.. | Scotch porgy ------------ Nassau. 
K394 071s) Gly Pid OUODMSAKAUNIS) 2-21-2195 -32/-)212)2| wise oe siesistee a eiciea one nels) sacs Green Cay. 
Family Gerride. - 
87 | 38410.) Gerres aprion Cuv. & Val..... --...| Shad.........---+---s-.--- Watling’s. 
38 | 38409 | Gerres lefrovi Gooue Taiase meuuaie | INALROW SOA screte eee esree Market, Nassai. 
(Gi) Rasa Gerres zebraCuv. & Val....... Soe Cel asinaricaig sa aaeae eeeeee eae Green Turtle Cay. 
Family Acanthuride. 
39 | 38412 | Teuthis hepatus Linneus......-.-.- Man PSs: 2.30 ees ceeeeas see ee Market, Nassau. 
A0M Sot Tal euthis; frachushOoy - fale. -nces saan |) LADO nee sco tlenstseee saceeee | Market, Nassau. 
Family Cheiodontide. | 
(0s Bee ieee Chextodon striatus Linneus..-...--. [Ee aes Sema oda spoeceadosee Green Turtle Cay. 
41 | 38413 | Holacanthus ciliaris Linnwus-..-.:-.; Yellow angel-fish .-....... Market, Nassau. 
42-| 38414 | Pomacanthus aureus Bloch...-...--. Black angel-fish....-..---. Market, Nassau. 
Family Carangide. 
48 | 38419 | Trachurops crumenopthalmus | Goggle-eye......--.---.--- Market, Nassau. 
Bloch. 
44 | 38421 | Caranx latus Agassiz ........---..-. | Horse-eye jack...-...- ----| Market, Nassau. 
45 | 38418 | Caranx chrysus Mitchill.....---.-... Running- jack eee Sesmanoee Market, Nassau. 
46 | 38422 | Caranx bartholomei Cuv. & Val.. Yellow- jack BEES ee eee Market, 
47 | 38420 | Caramx ruber Bloch. ...:...--..-..-. .| Skip-jack Bee ees alee Market, Nassau. 
48 | 38423 | Seriola rivoliana Cuv. & Val.-.-... =|) PACK 25mm ese sisicie = siteeectcna Watling’ Ss. 
49 | 38425 | Trachynotus glaucus Bloch..--..-... Oldawifer= cos ess neces Market, Nassau. 
50 | 38424 | Trachynotus rhomboides Bloch..--. Permit = .:-- =. Giwioeesceeeee Market, Nassau. 
Family Latilide. 
51 | 38427 | Malacanthus plumieri Cuv. & Val ..| Sand-fish .......-. BAC REES Nassau. 
38426,| Malacanthus plumieri .............. and stishwaacieeecseeste tere Rum Cay. 
Family Mullide. 
52| 38428 | Mulloides martinicus Cuv. & Val...| Goat-fish.........--....--- Market, Nassau. 
53 | 38429 | Upeneus maculatus Bloch .... ..... TOMAS. Sejm esto nio see oe Market, Nassau. 
Family Berycide. 
54 | 38431 | Holocentrum ascensione Osbecx....| Squirrel-fish ...-.-....---. | Market, Nassau. 
38430 | Holocentrum ascensione ..---------- Red snapperec-s-on-e- sone | Rum Cay. 
55 | 38432 | Holocentrum riparium Poey-.- -----.- Ie Sob os oabane scope pea Atma es , Abaco. 
Family Sparide. 
56 | 38433 | Kyphosus sectatrix Linneens -..---- Chubreeaseeseeaee aeesee | Market, Nassau. 
57 | 38452 | Calamus milneri Goode & Bean ..... Shed porgy ..--------.---.| Market, Nassan. 
58 38454 | Calamus calamns Cuv. & Val - .| Saucer-eye porgy ..-------| Market, 
59 | $8455 | Calamus loucosteus? Jordan & Gil- | Little-head or aieet: head | Market, Nassau. 
| bert. porgy. 
* Young. 


} All fish so marked were taken duri ing the winter of 1886 by students of Johns Hopkins University. 
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List of fish taken Wy steamer Albatross among Bahama Islands, §:c.— Continued. 
U.S. : F 
No.| Mus. Name, &c. Common name. | Locality. 
No. | 
' | ¥ 
Family Sparide—continued. | 
, 60 38453 Calamus bajanado Poey. .----------- | Jolt-head porgy .------- | Market. Nassau. 
(i) | -------- Lagodon rhomboides Linnweus .--..-).----+---------+---------- | Green ‘Turtle Cay. 
Family Pristipomatide. | 

ef res Lutjanus mahogoni Cuv. & Val... -- Rock snapper. .-.---..-- Market, Nassau. 

e 38439 Lutjanus griseus Linnewus...------.- Gray snapper. .-..--.-.-- Market, Nassau. 

oe 38436 Lutjanus analis Cuv. & Val....---.. Murtton-fishi:--cs-------- Market, Nassau. 

65 | 38437 Lutjanus caxis? Bloch & Schneider}.) Schoolmaster -.------.-- Market, Nassau. 
38438 Lutjanus synagris Linneus......--- Lane snapper. ....------ Market, Nassau. 

66 soyog | Lutjanus synagris ...---. 22-22 --|conen enn eee teh hd Real AD ACOe 
3e441 | Lutjanus buccanella Cuv. & Val ....| Black-finned snapper -.-...| Nassau. 

67 38412 Ocyurus chrysurus Blohe .....----.| Yellow fatlras ee eee ee Market, Nassau. 

68 38443 | Ocyurns chrysurus -------.---------|------- se ebeeabcb capesnee | Abaco. 

69 3e477 | Anisotremus virginicus Linneeus ...| Pork-fish ............-.- | Market, Nassau. 
38478 | Hamulon sciurus Shaw. ...--..----. Boarorgiyts. 55-2. 5= Market, Nassau. 
38476 eEicerna LON) SCLULUS = sears 4en ees See ie | French margate---..-..- Market, Nassau. 
38479 | Haeinulom scittras..-._222-2-2----22- fem Be Se 2 ETE tt Sk Abaco. 

38175 Hemulen melanurium Linnens ..-.- White grunt....-..-..-.-.! Market, Nassau. 
Beas | Heemulon arcuatum Cuv. & Val.-.-..- Sows2runt)s-seac-- es eee | Market, Nassau. 
3848? Hemulon izeniatum Poey..----- --- ljeblardh@adiaes ooo. -4- cee | Nassau. 
38480 Hemulon aurolineatum Cuv. & Val.| Hardbead@........------- | Nassau. 
38481 Hemulon flavolineatum Desmarest.| Mellow Srontisea-- 45 ---= | Nassau. 
3e403 | sinulon Havolimcatum) so25 ee sso e6\|42- 6-2 sense c= i= <a | Abaco. 
38487 Heeniulon rimator Jordan & Swain..|-.--.. -------------+-------| Abaco. 
S486 Heemulon carbonarinm Poey......-- Bastard grunt ...-...-.--.| Market, Nassau. 
38485 | Hemulon acutum Poey..---.---.--- Sailor’s choice ....---.-.- | Market, Nassau. 
|} Heemulon gibbosum Walbaum...-.-- Maro a6 L secmeeeeeeeeesne| Market, Nassau. 
Family Serranide. 
oeice | Epinephelus striatus Bloch..--....-. Eval etic pete ae macierl= Ak aeenuy 
38490) | Epinephelus apua Bloch .....-.----- Spoptedhindes= se. NaSenae ae 
38491 Enneacentrus guttatus Linnzeus..-.| Rock hind .....-...-.-----| Rane 
38492 Enneacentrus guttatus . ........--- Wiockihindles = 222 cscease - | Shea roils 
38494 Enneacentrus tulvus Linneus ...-..| Yellow coney...-..-..---- Vesna Can 4 
Enneacenirus tulvus punctatus Lin- | Nigger-tish ..-..--.--..--. | ss y- 
neus. 
38493 | Enneacentrus fulvus punctatus Lin- | Coney -----..---...----+ Nassau. 
- | neeus. ae 
38495 | nneacentrus fulvus rubra Bloch & | | Nigger-fish ..--....---..- BEE 
Schneider. oe) 
38496 | Hnneacentrus fulvus rubra .......-. INGO oer tishieescaeeeeseins Wanling;s- 
Family Percide. 
BELT EA POL OW MO We SP) eeet axle ciel = snes eine |\e miele = felalmle<]ateininjem lm wim= mint Nassau. 
Family Priacanthide. 
38449 | Priacanthus arenatus Cuv. & Val-...| Glass-eye snapper ---.-- Market, Nassau. 
38450 | Priacanthus cruentatus Lacépéde.-..| Gold-fish..............-- Rum Cay. 
Family Sphyrenide. 
38446 | Sphyrezna picuda Bloch & Schneider| Barracouta ..--..------- Watling’s. 
Family Echeneidide. 
38416 | Echeneis naucrates Linneus .......; Sucking-fish ....-....--- Market, Nassau. 
Family Atherinide. 
eres Atherina stipes Miller & Trosche! .| Minnow ......--.......- Watling’s. 
38457 | Atherina stipes var....-...---2.---- SACs sry tke None race Lake, Watling’s. 
38459) | -Atherina Stipes. 2. )scacc+eceeeos. SEER OUCH OSE conte caer Rum Cay. 
38460 | Atherina stipes.........-..--------- | SEBS BUOS cess Ne-AHeeormeoboea Cat Island. 
38463 | Atherina area Jordan & Gilbert.-..|.----.---------<«- Bore price Jat Island. 
Besos MAN ERIN AAT Al: = - are maiseveee cise er eee Sains See Uses kate menetcie mises Watling’s. 
BAGO | PAGheTin are. - ce > cs-c<esje one | See - tae ee Sn ele Peers Rum Cay. 
Paps Hd.) ATHWOrINa ATA conc dec see este asene= | SER Ss ae aeee eee ROGaEE Abaco. 
Family Mugilide. 
38447 | Mugil trichodon Poey ...-....-..--- Gs od oodanedsoosonGEe Watling’s 
*38448 Mugil SLIC ROMO eee ay ee eeee ees lt aoscas ects aectecdienee ae | Abaco. 
= cope ee Querimana evr: mms Jordan & Gilbert.|..2...---2-cs---------------| Green Turtle Cay: 
* Young. 
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No. tue: Name, &c. Common name. Locality. 
No. 
Family Cyprinodontide. 
91 | 38501 | Cyprinodon rivirendi Poey.-..-...-.. Mind: 2 Ob ceeussaceccmes aes Salt Pond, Green Cay. 
Gialars8039) | kGambusia puncticulata)-canereeecise| ss <2 cnicte ice nee cast eal Green Turtle Cay. — 
Family Synodontide. 
OOS 5 Opi VIO CES) S Deeeretate ere retentae eet seatestse fell oo -=/<is) ote ehstatetatalaia)orerelaleisisteie recite Watling’s. 
SB EBIR? || Padi Gli Ci Abe scoososeusss so5-550cen papoAcdouse qededboospdedeadc Abaco. 
Family Albulide. 
93 | 38445 | Albula vulpes Linneus............. |, (Bone-f19 hie wee see esse Watling’s. 
39444 Al balay pes ve amcor meme fanieminiaitai- < BONG AS leas mes tienestee seas Market, Nassau. 
Family Elopide. | 
Oat asso ON ME lOps:(PLODADly) ee emacetesiacinn ie = = <=) -i= = <in.s anlolays cle! sinciminimim Bim misrasminte Rum Cay. 
Sco Sulehlopsi(propably) seemmeseeee en nt. sna ceamantceck oacneseseeneees Abaco. 
Family Clupeide. 
Ohalers469ulnClupeaispe---ssseeeseeeeosces ono = Pin Gers ces soe cere ceases Nassau. 
Family Dussumieride. 
96 | 38465 | Dussumieria stolifera Jordan & Gil- |..-...-...c2ssecsecece cence Nassau. 
bert. 
384667 | PD USSUMICLiMSbOlMeL Aci. <1. -raiacime's lerelaiceel se tel= a= seein t= lore Watling s. 
88468 | Dussumieria stolifera............-..|---------- --e- 20+ -- eee eee: Electric light, Rum 
Cay. 
38467 | Dussumieria stolifera............-4.|---- sees ce een e en cee ene ----e| Electric light, Cat Isl- 
| and. 
Family Murenide. 
97 | 38470 | Moringua nov. sp-.-----..--.- Seo ets | asics ata aie aetslotaleteletelers stereo tate Abaco. 
98 | 38472 | Sidera moringa Cuvier.............. IMODLPAY: Aoncceceeeee ee cess Neassalte 
99 | 38473 | Siderafunebris Ranzani........-...- IMOTTAY = (oa emasetsee ier Abaco. 
TOO acLAeHehidnacabenatarbloch) 2-222... selpstecce stencils os soobaecee sce Abaco. 
Family Galeorhinide. 
101 | 38497 | Hypoprion brevirostris Poey......-. IBUp py iShatkeess see: Watling’s. 
* Young. 


{ All fish so marked were taken during the winter of 1886 by students of Johns Hopkins University. 
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[+=Species included on authority of Dr. Bryant. 
O=Species included on authority of W. B. Moore. 
B=Species included on authority of J. K. Brace. 

x =Species included on authority of Charles B. Cory.) 


673 


A list of birds taken by steamer Albatross on the Bahama Islands during Maroh and 
April, 1886. 


3| |< | ele a 
7 3{8le\8 oe} feel le] Sige 
|i lkes ic EI 4 a oa 5) |s ‘2 3 
al (2 ISlelelg/Si] ale lel ja] |e 
5 | eT |e) @ 1a) ee s| |elols 
aaiG 2 | slelS/e(s/a/siola| "2 [Sle lal. FLERE 
B/S) 10/8 ).8/8) Sola] S lal [Sl os lola|Ssip lo 
SIF |e -|Slsia o BIS 3| 8 BIAS 
2 lee SSIES] B/slele 18] 5 2) leleicyels 
Sl all lO [5/5 4 le Ol [Sa lala la 
Family Podicipide. 
Colymbus dominicus (Ditoppur)......-..--.|---|.. 2 1]. x fs 
Family Laride. 
MOAI ALTA CUA csesieimaisminls omnia sen Se che oe Sallealalealaes| ca ese els 2 
Gelochelidon nilotica .............--.-...--- Bas ose | Pe oe : 
Sterna maxima -...-..-..--- bepoadoDS SAE £ 
Sterna, sandvicensis acuflavida SSP AGA SAESIpsele 3 
SPERM AVON OO 2 tore areata sim sinless = seeelnieistaeels = Berane | et selec (eects F 
MGOMNAGOU CALI mee cco 2a ene tan oeiees te At AK 3 
BUSA ANGMIATM « -ciceaean ae see cere ene ae bea au Z 
Stermmaanwthetus) sascw.ccsccscsscicas- cscs cs| sl. . |. s 
LEMMA PO SINOS A. comm on oom = aimee eens oes +]..}. |. , : 
Mbernapniladeliphias.. .-<--.s./+--5--.4-0e>% SAE HOle 
PMAOUNESUONOUS ase cniss cobalt sctn a stee eee (-toi| ealeale : 
Family Procellartide. 
MIN SANG WDONTs oo oe oiais) o seitoee eisai. Alon --|4+ 
Family Phacthontide. 
PRAOtON NAVATOSULIS << soc cesace ccs cccsses ele 1). 
Family Sulide. 
NU MGV ANODS |: tse siscwcoerigas somes cesescees |e safe. Sa eaee 
IS (WUE, (Pn is Fe Sa ee ne ee ree Be FB Ped) ps | ee al TTT ella Nae dl -|4-] 1)-- 
Family Phalacrocoracide. 
Phalacrocorax dilophus floridanus ......... x allie A ical a ee eae eee é 
Phalacrocorax mexicanus -.---<-..0:..--+--|:..)_- ale Beha ener - 
Family Pelecanide. 
eleCanus LUSGUS:):.- - =/<c,s2s-cwseeeels oetoes| 2 o-[2 2 = Relea =f eal = lee ||| 3 
Family Fregatide. 
POC Rha AQ ONG <7 0s see sass se sees sae cece + a Fees Pe) Ve pe Ica Ne Hed Hag 
Family Austidee. 
PACA SMDOS CHAS ecto manic = mine) om ma ciatsista ale Sasi i= +]... Ae ale SHlse|lsae sea\|e= 
PRTIAS CATOMMONSIS\ em cecie ss se wena ee ena SEC ASI Sel eee saline 
PAMASTCISCOLS (St66)) i= cin aicccsewecceess cheese Ele Palast Bae | aes eet 2 
Dafilabahamensis.......-2-.0 022-522-562 456 eee Sle cAl(O)) Galea (Oy Sel aos 1|.- 
AV GHY Ay AMETIGANA) 6.222 ia ci 9-0--~ as asense Ey ale =||Salle del |S eee =H 
Aythya marila nearctica -.......---..-..-.- |.) 3 1]- Sai 
nny ancollanign: Jato oo semacessocs soe eae ote ee aie ae 
Hrismaturarubida .......-.-. ec Pees Be eaten fee pod 
Ghenthiy porborea).- 2sc--Letcocekece see ote Beara SP 
Wendrocyenaiarbored -- 2222-5222... 3 06.22. e\te | ele, x 
Family Phenicopteride. 
Pheenicopterus ruber.......-- Be alse ees oe =|4-- Ble (1) 
Family Plataleide. 
PAN ANM EN i Baste ates casio oose.cieare sta hice x ie 8) (pax (be --|-+]-- = 
Family Ardeide. 
OGMUNUS OXMIGh 22s oc e cts) Mees ueay ee EP Aes eg 1 Tes fst (oe Ue Le Peg Dale --|-- : 
PATA Gaherodiass cases joy eee ee koe silly Q)|-- Ale Peal te ea ae lectlen 
1Seen 
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A list of birds taken by steamer Albatross on the Bahama Islands, §-¢c.—Continued. 
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Family Ardeidee—Continued. 
ATAOR GPT mesos woaceeeceeeneae access 


ATdes PUTAS esses ee ceneser temeieemecss ace. cllX 


‘Ardea Candidissimalscoscescesaws sso 222-5. >- |e] o|eetine |e] =) ec lee tester |e ese | eee lees ee ae 
a” 


Ardea tricolor Truficollistessaseces4-25---- 2. 
Ardea coerulea --.. 


Family Rallide. 


InNOLnISMAaALliniCal-ceseecssese+ss25-2 2 ccc ee 


Fulica americana .--....-.<¢ Pein oceee fe Renee 
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Family Recurvirostride. 


Himantopus Migricolig ses 2 sje. wwo -ceiclcisi= ler 


Family Scolopacide. 


Rallusilongirostris Grepitans'....-.- 2... =. | ol elia|oe 
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ai 


Ardea virescens (Poor Joe) -..---.--------- Des ea ie zaltee 
Nycticorax nycticorax nevius ..........-.. Be | Fe Wl tage (ea 
Nycticorax violaceus (Gaulden) ....-.....-- ESA eal eee ealtS tle ateatl alee 
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Totanus melanoleucus.--.--.-.--.-------2-. SOalee | ealicalee - 
FROUATUSM a VAD OS treet else aan niece etc eraye ee oe pas ME eel ~ 
Symphemia semipalmata ...---..-.-.--..--. a |e aera ce 
Bartramia longicauda -..-..-...-.--.-...--. Fen Se [eel Seles SESE 

PA CHILIS IMAC UIATIA waiciste(esicisie cone ce Saison a eae Pac leS| eepxae XA 


Family Charadriide. 
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Family Hematopodide. 


Family Oolumbide. 
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A list of birds taken by steamer Albatross on the Bahama Islands, §:c.—Continued. 
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Family Falconide—Continued. 
Falco peregrinus anatum .....-...--..--... adel She aes Sy LSE |e ete | 
BaICOrCOMUNDALIUS = .a2 ciclo ~ lowes ane cece nes ea eS) 2 Wise Dees ter rel CO tenes | ae 
HI COMSDALVELUUS se )-[. 22 ston teiaiale Ae Hes ecietoe Seidl ae sells =| et. 
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Family Strigide. 
SEMI SD VALI COMB: a aeiceinittelceeisicin sete oe oclnee + +/+} -|-+E]-- 
Family Bubonide. 
Speotyto cunicularia floridana ......-......]...]..|--|--]--|--].-]-- Oyaiose a 
Family Psittacide. 
Psittacus leucocephala ...-.....-..-.... S88) eles tel Sele sel lee teed aeieers ee -| (2) |- 
Family Cuculide. F 
Crotophaga ani (Black Witchy .............]--.|--|-- Fs Wee 
Coccyzus maynardi (Billy Kon-Kon; nov. 
BID: IRIS EIN) Je cacao pon soosebhaseessooe Seeleellealp eslee|| cle 1}+].. 
Saurothera bahamensis....-.-.............- ne Ole Selle tt wd (eee 
Family Alcedinide, 
WervlerlcyOnpe cer mcs se maa see sels tele tee e +].. Eai(2) 2 ill. 
Family Picide. 
Dryobates viliosus maynardi (nov. sp. Ridg- 
WAY) M2 onion wl wen ee nese ene nnn nas|o--| ==|--|--|= = S|) afsel) les 
Sphyrapicus varius [+]--] 1}--]--}- Sale ec elle 
Centurus nyeanus (nov. sp. Ridgway) .. ...]-..!-- Bella halle Geel teel Weill - 
Centurus blakei (nov. sp. Ridgway) -..--...|--- MESES aWAIA EE 
Family Caprimulgide. 
Chordeiles virginianus minor -......-......|-..|-.|--!.- a SUES 2 
Antrestomiis'CATOMNENSIS <2. o)sce/teence cs eaaiese|se|ee lela -a)e ole a XCOle 
Family Trochilide. 
Doricha evelyn (God Bird) ...-........... + |-+}--/21)-.|12)_.] 2) 6] 1)-..] 2) 7 10}. - 
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Family Tyrannide. 
Ryrannus) dominicensis —- .5--- ss... ecm cee 6x O}. + 2 eee eaee 
ERYRANNUS MASNITOSEIS. oW.jo-h<-n<-eewass lls +]-- E al ecilealees 
Pitangus caudifasciatus..........----...-.-|---|._|-: a -|]--|--- 
Eitan ous bah amensise ance = see acs meee ea leel = 5 Sel cH 5all- Bilec. 
Myiarchus lencaysiensis -..-....---...:....|--- See 2} 28) 8aeall) Yilee 
Contopusibahamensis!s-\.. S262 2\acce acess meets oalicc| aloe F aes USN Ne : 
Family Icteride. 
Dolichonyx oryzivorus (Gale Bird).........|.-.|_. -|(?) : eto | eee 
Agelaius phceniceus bryanti (nov. sp. 
RC ays) snRNA Se Cera ae rok s See ice in Seale 
Family Fringillide. 
Ammodramus sandvicensis savanna.....-..|.-.|_. ee WSS cies tell) dll ae E 
IRASSOLMOMESUCOS: aye sec cee ee tesa tee eel Reelin 43) eel alee jeteal loeleee SMBH eels 2 : 
PaASserina CyAaNGa ce sah ece so. wosson wee neellee ee Pa fesse wl HO) ele al fis FP AG 
PASSOLINACILIG, oN sohosce lacoste teaseka took He oF ee eel eel Meee iO) el eeaitaet ee rte lt 
1 Eggs. 5 Nest and eggs. 
2 Reported. 6 South of New Providence. 
3 Eggs from ovary. 7 Seen only. 
4 Seen. 
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A list of birds taken by steamer Albatross on the Bahama Islands, §:c.—Continued. 


| Number. 


14] 
42 


43 
44 


45 


: sS elma 
Les 4 
rd | A ous g 5 a a | 
ala |S\a iS Ol ig 
Si a oD |e =| D |r 
S| ISIS|8S] |. se] |S] S| |ols!% 
Name. a] (S(SM) S24 la] & 1S S| |a|8/8 
ws | s[als}o/ Slo} s| alo] Fle Ay gis )a 
2 1S/5 (0/818 )8) Sale| o ls|O 1s) Ss lslslelpjo 
@ feels |SiSislolo| 5 ls} e/ a) 8 |srsigiela, 
22/8 /e/5\2(e/8/2]2| 2 |2| 52/8 8/8/58 /2 
BS IF SSlolS| 4 Bla jo) 4 OR Pale 
Family Fringillide—Continued. 
I netheiaiicolori.--sa--sscesiseceesecacs ss +-|..}..|12]../15)--] 7) 4/18)---) 5] 4 3} - 2 
Phyrrulagra violacea ........00-c+ssss00---- +|xX|]--]-- 2 --(15} X |10} 7 Cieelleclan : 
IPT yO aor NOCH S sa= a= ceeeceisisaaceciee cae lee S| [eed f= sl an| se = alee |e allinn Scale Alleclic< 
SpimdalissZOn ae. coasts ecreeeceacesntesccsace BHA PSPs te L2|n5|--=1° 9) 20/55 |S oslo) cele : 
Spindalis zena townsendi (nov. sp. R.) -.... Beeleb (Sa be ALES ere} i) er sblealea [be 2 
Family Hirundinide. 
Callichelidon cyanoviridis..-.-.---.....+... Be (er (Se ee ge |S a WS ee lls < 
HairundoNorreoruMyd Soce -cceea tana nanan eon] te} elses clise| =| 0] = afi are |= «ee [ee eee 
Machycinita bicolor a.c---ececescnesn-+--=- ~o-|eaealSe|eal oe lsetae|eeleciaes (esl eOlle 3 
Family Vireonide. 
Vireo altiloquus barbatulus --..........-....|--- so|sele=|solacleelecleclesl=-|=5]) -6ls eee eel eel ee lee 
VATEO'CLASSITOSLLIN Ss osteo cect ociencniccns collec: | elle | 8 -| 13 13) 22) PS) Seea ee 
Vireo crassirostris flavescens (nov. sp. 
Ridgw. )-.-.-- Ros ceases cosine eiallooe se lnc|L4l 32 gM irate | fesegeal UC Kea Se 
Vireo flavifrons ae ee a alBe Oe 
Family OCwrebride.- 
Certhiola bahamensis -....-...----.-.-.---. + |] x38}. .|12}..(18! 6} 4) xX | 6} 4/..) 9)-- i 
INMOf tan Varnes te temencs eece ws cncon ese SPW EES AON ATES ie | ere a | | ec DF 
Helmintherus vermivorus .....--....------- Be sel oe ral i El oleaiedlee ae 
Melminthophila, pinuSe-2cet-cseeaee---2-- =~ ay (el ha es BER eee ele alt. ae 
Compsothlypis americana ....-.-...-..----- ---|H]-- 1). Solpalle ae NS eellesells = E 
Mendroicartigninae ce aeeesesee esses on 5ce ian > all pel Sa Biles Soy 2 | alee : 
Dendroica estiva --.- od Jleeloalieelt Sa Selle oe ais ee . 
IDENAroiCa COLONAtAlsseceesese os ccscccs se eee or alee melita ae MANY Cle 2 
Mendroicacmrulescons)=-ccssce~ -sc oc s0 ees dil eee rallos fore ule Lh ed anes eka a= le o 
Dendroica petechia gundlachi .........-.--- 3x [+1]. ./38)..] 9)..] 8). Dy ll sieeaae 5 
Dendroica macnulosa... 5... .5 nc cceane ss ee ee te esac Sais =hi=ts les steals s 
Dendroica pensylvanica....---..----....... sallistal| Selle ealellae| es sellee 2+) if.. 2]. s 
Dendroica Strata o--aceccccan sosseceseceo ss Se a8 Bel as] tel (Ae lee ese) ectiee cd isla cel] c 
Dendroica blackburni®. ...........-0..---- ct foctes ele ee eas ea Se. eaters eae J 
Mendroica dominieaie seescsso ee acic scape ose Bo ase aol Sellerlee Salsseelagsie a Bellae.-lice 5 
Dendroica kirtlandisstseeestesese sl s.cco oe [sense |eetecl ee Ale alecs|iee ee |i etal eee |ael ee 2 
MENATOICA VAC OLSiE semscecedtesieicice tees csc Seta |e ey Wie le ears ee Lael alll ne 
Dendroica palmarum.....-..----.---++---.. el eS STE SG SAIS SIRS 5-2 |S ihe s| eee oe 
Wendroicadiscolorsessceesas can djacinssicecaas  |--|.-|25}. 116). .) 2] 4)11)---) 7] 12)-.] 6). = 
SCiuLMs anroca pilings 5 -cmsisecsl—\eneswev vc Sica lee Ulcers lee £39 a I ee fed ee) = 52 
Sciurus noveboracensis ...-.-...--..---..-- ae bal paisa alee scltas| se s=elseletcolale ie 
Geophlypis trichas!-eoessss-sce esas] lac eaes ai ellos pal 4|..| 1] 6) 1 5] 4]..] 6. ar 
(eothly pis rostrata’ --sesseceecsese- cmc orelece Pa kes |e NA i ee ae Hee ee ee ATI ll S| 2 
Geothlypis tanneri (nov.'sp. Ridgw.) ..-....|--.]--|--|--|-.|--|--]--]--|--]---]--|---|--| 4- : 
Geothlypis coryi (nov. sp. Ridgw.) ---......|--- Bs Wes (arf Teh asl z 
Setophaga ruticilla tose wasesccenciscciencc cs Se Fed Fe dele (ered Ie bard ef) bee a : C 
Family Troglodytide. 
Mims bahamensisss-.ssecismscien cscs on'taelcs = ++}. ./23)..|12)..} 9) 1) 4 6 eeslee 5 
Mamus|polymlottussccccesscbeecearec ccs ccclh oles jnaleeleciselea|ealerelse SON ae alee E 
Galeoscoptes carolinensis .......--.....-.-.|--- ee eee Va PV 8 Bes Ts ek DUA a) |e c 
Margarops fuscatus ........... ESR he SAS MLO Se V7lea calc nes i 
Family Sylviide. 
Polioptila coerulea ...........-..-.--- See Paletelere 6)..| 11]- = 
Polioptila coerulea cxsiogaster (nov. sp. 
Ridge) geese cs oan see eee ee ela ae 6-5 || cae ee ee 
Family Turdide. 
Mamocichla plumbesecv.cesceasceneseee once celee 1 Be eee) Peale Ki ee\oelle||ecis- 
Mhimocichlarubrnipeseecceccet actee ene ees Palins Se (eH ecalle esti e Z 
Murdustmnustelinus sss cose see ce cnseeeeeee acne Ale alle 


1 Nest and egg3. 
2 Seen only. : 


3 South of Long Island. 
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In the following tables the abbreviations for the characters of the 
bottom and the instrument used are from the following code: 


Abbre- 
viation. 


Meaning. 


Pteropods. 
Mud. 
Pebbles. 
Ooze. 

Rock. 
Shells. 
Globigerina. 
Specks. 
broken. 


A bbre- 
viation. 


Meaning. 


fine. 
large. 
rocky. 
rotten. 
sticky. 
brown. 


-| chocolate color. 


green. 
light. 

slate color. 
yellow. 


-| Coarse. 


hard. 
small. 
soft. 


A bbre- . 
viation. Meaning. 
Btitsocs stiff. 

bk 22-2 black. 

bareee oo blue. 

dik sisee. dark. 

LY Nae seks gray. 

1) eee onde 

WiDincinani white. 

dieses dead. 

L. B. T..) Large beam-trawl. 
S. B. T..| Small beam-trawl. 
Bl. Dr ..| Blake dredge (deep- 


sea dredge). 


r..| Ship’s dredge (mud- 


bag). 


-| Tangles. 


For the record of hydrographic soundings preceding those herewith 
reported, reference should be made as follows: Nos. 46-557, pages 111- 
112, Fish Commission Report for 1884; Nos. 591-868, pages 74~77, Fish 
Commission Report for 1885. 


[74] 


REPORT OF COMMISSIONER OF FISH AND FISHERIES. 


678 


‘9881 nah ay} Lof s80.4.0qQ) 7 4IWDaI}Is WOIssUWO) YSlT * 


R 


au) fo shurpunos orydviboaphy fo p.ovay 


rc9 | Sb 8h “4S"S 0D | GFT. 0€ Lb FL) 00 ce €2|-----"--- Ud FHe | G “LEW | 906 
L'9g | $b oh ~ 20 ‘Aq | 190 '3 00 8€ FL) CO LO FG |'"""7-- "7 BOSE | 6 “ABIL | G06 
g'98 | bh GL pe Meee soaresedFe°*s? acyraq. | cama 00 Sh FL/ 00 80 FZ |" “"W'V OST | 6 “ARVIN | £06 
L'98 | bh GL Pracrcperg ee eee ae ees ast % | 08 9¢ #2]| 00 80 ud stor | 8 “Ie | £06 
Ble | bb GL Serine eed AS) ONAL TO GFOle 00 90 SL) 00 60 "ude, | 3 “IVN | G06 
€7L | PL €L os "777" US “Hq paw dg 'g “qa | 2 00 SI GL] 08 80 “tad peg | g “AVIK | 106 
G68 | oh €L IIIT soa “dg "Aq pue “pr'g “Gas | TPL 0€ €I SL] 08 10 “wd 6F'p | 8 “TPIT | 006 
a Neale ae Han Ge Pee eee AOS IAS Oy EGES 08 11 h'|-0g° ¢¢ “ud FF'e |g “ATT | 668 
Biu9 | eb GL oa Ds te OO) HAE LAGE 06 80 ¢L| 08 6F me g6°0T | 8 “ARIN | 868 
GCF | SL 8h : $°9D | sus | 09 €0 ¢2]| 08 OF "ULV OF'G | 8 “AVL | 168 
L'88 | GL 8h ee ‘02 | LTO 'T ce 10 SL) os FF "ULV 6EP'g | 8 “IVIL | 948 
TOF L 8h ee ‘02D | L¢9 08 62 F1| 02 oF "we OT'g | 8 TRIN | S68 
1°68 | ot 8h Sy $°00 | ogs OF Lo FL) 08 18 "u'e 10, | 8 “TR | 168 
88 | LL 6L ts TTrrrres ZO aq “91 | £93 ‘T 06 68 FL| 00 EF "ord 2T'¢ | 22 “IT | 68 
o'8E |. OL LL ¥ “00'S "Yas | $96 'T 00 8& $4} 00 0g "tad gc'T | 28 “UT | 68 
88h | GL LL pares Sages oa 06 98 FL 00 2g wd ye"eT | 12 “49M | 168 
9°88 | &L bh Ba aE slap weeds omer he eee bAq | Sgt ‘T 00 G& FL) 00 80 "md Ze'g | 98 “QOH | 068 
9°18 | SL 9L Ser eee Sener ee Re oe 20 ‘Aq | 6E9 ‘3 00 98 #4] 00 ¢ "md 6° | 93 “AH | 688 
ere Core rete 98 | &h bh = wrrrtttresZ0 “Iq | 60'S Sh 98 #4) 00 0S We OF'OT | 93 “19H | 888 
SEES OS ee SL ~o*F=""" ZO “JOT | 689 ‘Z 00 0S 4/00 62 We ETF 9% “og | 198 
00H SG. 380M Aq TION : TL OL ee “---ueutoeds oN | T9L‘% 00 G& GL} 00 08 “Ure ct 9 | Co “V98A | 988 
‘od Bee AOL TL prteeeae "rt uamoods on | 669'Z | OE eS GL 00 TS "wd og'¢ | 72 “U9 | 88 
‘0d G6 | GL OL es eae lO ed 00 20 9L| 00 &F " ur'd go's | FZ “AOL | $88 
pee oC: 168 L tL as "77" S'4q pu AS | co, 00 Zt 94) 00 Le md goer! 2 “Ud | £88 
DON 00 08) ~ 150 oh ete Sree eae SoS Lui 20 7 € 94/00 $e WV TF OL | 63 “A | Ges 
oa g'6g | Th OL hee “"7* S aq _pue A3 | £9 00 GL 9L| 00 6F “WR OT'6 | FB “IT | 188 
ow ae 69 “*77" § AB 'zQ ‘1 | 29 00 ef 94/00 10 “WR IPL | FZ “GOT | 088 
od G68 TL 69 aes teste we SA oainG 00 SI 94] 08 G&L “ue 20'9 "Ud | 618 
F TBUNOON | gg | TL 69 ee “*-metmtoeds ON | 20> ‘T GG SI 9L| 90 ¥2 “WR 00°F "QOH | 818 
c ‘SJOUY FI FS9MTWON | g'9e | 69 89 eee "20 | 9618 CG OL 9L| Gh FE UW 'e 1ST ‘Gen | £18 
jouy T Wi10u Aq JsoauzION | 8°98 | OL OL isa “20 | ch8@ co 9% 94/00 SF 83 |"""" “md ge'g "90 | 918 
‘od L°6€ | OL 19 ic: Wabegras te damian TO IEC I OOP MOBS Oi Cr chs lea:aaeee ome seiULCOu( cee "q9q | 18 
fe ee Se lee ee apetreoseniet > edgy a des ahaa 20 08 €9 9L| 08 Bh 8% |7777777 Ad oF'9 | €% “GAM | Fg 
od BGE | FL 98 eae enae kee ee are 8S (O09 00 60 LL} 00 Gb 83 |'---77--- wd Fyy | €B “AT | eng 
oa L6& | L 98 aes Sti pene ee OS AE 00 86 LL) 08 Th 82 |7"7" "urd go°Z "420 | 18 
‘od Lee | 8h | eb a pasrnoeee esses ds iq S040 |) SLs 00 LE LL) 08 OF 8@ {777777777 a dos'T "49d | 118 
od L66 | 89 TL See cae ee ee gs eR ONG 00: 29 LL 1.00 OF 8G | ~77*7T72277-* Wer "9 | 018 
“TeUlWION | 4°68 | OL 69 Peete tis weak me ee eae OEIC Se Ag. ecg 00 £0 84/00 Ih 86 | -""-°"7" WB Og OT ‘497 | 698 
° ° ° CT OTE geile SM EY peels peel ‘OSst | 
3 = : “MSUOT |. NT = 
eich este) = 3 "U10}}0q JO oJOvVIVyC ‘agdaq “INO “eyed = 
=] 
E 
‘soinqeiodme y, “MONTSOg = 


ir ‘snowy g yavaqqiouiy0N eee 4 fe Se ae ee tae oe areas 
Rte) : ; “UHON | 6°66 | 9L eh veeeee Se ae ee Dc sein ee | ED z Serre 
se EL UST Me ed a ee cos aes pein ey ta aM oP ie [8 ITI mv 00g |p ady | 926 
Yytou-ysey | 9'1F | SL ZL sat § ‘14's ‘48 | ogg 00 If 18 | — me hs |p “Adv | 166 
0 for | bb ZL - REO Sa? 0g Of 18 ee cents SIT are Wea 
atIbian 6°89 | Sh 69 ee wees cee, WS ole (ED 00 08 T8 | “ssrorrr wd OTT | € “adv |-2e6 
DON | 81S | PL 69 epee 7 O sas TRG 02 GF 82100 20. 92 oot urd geg | ¢ “adv | $96 
y 8°6y | TL eee eee EO) Se Se 00 62 8L ur-e'eg’s | oo IVI | £96 
oumeuanies.|-aoce |e ¢9 re AAT, 00 ZE 8b | pia RE II ES RSS 
“s}004 8] ton 9 ‘86 FL 89 im esealerreas ae SR Gloae 00 £8 LL | Sass eee es L, £0°7 a “IV | 196 
HPAI ee Pb 69 ee he oe sd ak age eRe hae 0€ 0G LL irene aga! ae Me Use Het 
-s10uy Z ‘19200 re Tea Ts | $2 OL PES ogee i A ee eee Oe ty Ong) Ch LZ LL | Pree ee IGE | Fo ‘ABN | 6F6 
W *qyuo1in9d a | ipete 8a IL BEOOD aye on ot ObF TE 0G 16 LL cei elese Uae ee i | 49 ae | 8F6 
MR “qouy Ree n ayidore | pee oA 69 ee ecg oe t Sy $6 4h BOOS EEE i ¢ gees ug ee L¥G 
oux ¢° : =a lira: a ca sees iia O | S16 @ 1% LL | Shas fee WES C08. rae TEIN aor 
a qoux § jSoaqWou-YWION | Tks ral eL "77 TTe7sZO “aq | £99 cl Ms af ee 0€'9 | ¥o “IVI | S¥6 
Fy an ‘370 | Bh tL Scene 8 Od PLCOTL CL 63 92 Moe “IV | FFG 
ZA oa ) a | Ge IL ee ON u as 00 F& 92 | ere erge Ce O0ie | ele ee 
4 peat leeches Ge TL es it ch FE OL | Fosga bec ree |e eee eee 
Ss mae | pm | BL Tl Saas | #1 0g FE 92 | shared Rete ee eee aleeee 
=| Areca ea ea) de lob Sap Speke ire a ae Mee | TE cL G€ OL Be See et (eet one 
. “ a | q g PL ar . C&P G Cc Nein Secon Pens BEG "IB 8&6 
a eGR eter hese Ie Tm | FL cL poe “2053 £96 ‘T id a a Nati ctae ae ae “IVTN | 186 
s Ou | S'9F | BL eh pee OG a6 ch 10 9b Peete ee emerrel eae 
q oa B99 pL | 8k gree aCe Teer ch ZO OL Be dere ee 
qo Oe Dee jane 03 are 20 (A9 | S68 og Te 9L ROTTS tee eae 
4 staan 8°86 | PL 08 Eas $'99 | 792 GT Gf 9b eee a a Iv | £66 
nD CONE G8 Abe 80) :eu 9L ae 02) | 98 ch £8 OL | cirtrttts We ZO'TL | EL “TUT | B86 
GOL | Bb eh ae uo a og ce 92 | Un eThr 6. -e ee 
Fy 166 | GL eh 5 ee ZO ES EP 00 Le 92 | ure T1618. | EL “MBIA | 086 
fo) 9°86 | IL eh ee A BES cL Te 92. UR CES EUs | abe sees ocd 
0°68 1 aL aaa “$ ‘0D | &66 08 FZ OL | Ure 09"¢ | I “ABN 826 
BS-| 068 89 a9 Pee Secon 658 00 ZL OL WB TL"? | ef AB | 206 
=} g's | Th a) Ce ge ee aL 0g 8 9L pea late) 
iS) o’se | 69 79 ae Oe | eee 0% IE 92 She ca te eee eal 
= 9°88 | GL 99 ce Os 0¢ 60 OL SPT SEST STO ey's a TBI eyes 
9's¢ | 2b 99 “+g op ‘ga | goo'T | 08 20 94 | eaieneasaecee ge Giclee Ae 
g’se | &L 99 "7777S 10D “TA | 066 00 60 9b Beste oes eecoealiead 
L ‘68 eh 19 “ya | 196 l ep 30 97. | sae apse RU €F'6 | 11 “IVIN | 126 
589 €L 69 --7Q ‘S38 | €98 GT 00 9b Biggs ean ‘d ahh IL “Va | 026 
T 68 GL 89 “900 | #21 00 8¢ GL LT Reyes) wad FF'G TI ‘Ivy | 616 
g‘se | €L 89 dg 14'S 09 | 16 ae te) ai | “neces med | aU, BSN aa 
9'se | 3b POO Wines teeheaeeee eg eae ae $222°G'-09) 1/90.‘ OL cP. GL eae Bane €0°e | IT “Avy | 216 
aa | ZL | 89 “dg 1a‘ '09 | 1¢0'T | ch ge 2 ee ere 
3a | Gh OL Se eee 8.00 | 1S oe Ze GL scene UR MET SL | Th ABI as 
& "PS €L 69 3 "9 ‘09 ‘pag | 2z GP nits ce) uw werOPs OL | IL AV | F16 
e988 | &L 89 sree pees 00) Me 00 62 ¢L dco'g | Of “AU | £16 
se | &h 69 sapere 2600 | TRAE Oe 0 GL ‘d g1'h | OF “Ie | G16 
er | FL a Sos O04 Era 0g €% &L ence: dgp'z | OL AVI | 116 
B8e | $b Zh sse-=299-G-09 | BPP ce 0g SE See tee ea OL “IVI | OT6 
r'se | FL TL --S +0 | gee ‘T Sar ead ee wd 9 OL “wey | 606 
“$00 | 866°E oe 90 oL Se ee rela 
wre fg | OL “PW | L06 


REPORT OF COMMISSIONER OF FISH AND FISHERIES. 


680 


9L dg ¥q'9 43.| gun ‘1 00 £0 Lb wd cop 
9L ae Onde ecanc 00 8G 9L wd org 
9L Tr rrtt"*ZO 0D "UA | 226 ‘T ch €G OL wd 6¢'T 
9L Seouniane 22 OAC CN || ECCI aT 00 2g 92 ane UL CiG Tea 
‘youy § ‘qynog €L RaeeEeER eee SLOG) EPC) 00 Zé LL UL"G GPL 
eh Spe ASOT 00 OF LL UWB £26 
eh | “ZO “HOLD “14 “41 | S6L‘T 0g Le LL UL" £G'L 
eh | ae OMe TE NGCe og Lo LL utd 10'L 
PL 00 areas kenceaa ocioanaen oan cance a ee 77577" 72Q “AG “ST | HEL 00 GF LL | | UL “G 8Z°6 
el Be Seo REN OO) |IGISe 00 08 LL | | ioeweeeramee UGC: Car) 
eh "OAL UA | PPP G0 6t LL | i "77" UL"e GEG 
iL TIT TW Wat | 689 GL SI LL nee OL 
bL Semmens eZ OMAGAT | Ges og 72 LL |" me a Mi At 
PL erermnZ OUI Aa leece og 08 LL Wagoneer eeu sala cor 
PL "T775555"ZO “qaAt | G08 00 16 LL sagem tile ars 
eh “*°7°ZQ “AQ “9 | FIG GL St LL |Seay cere UCB Q TED 
eh | "777°ZO “AQ IT | C08 00 02 LL | [cancer am Ubeer sy 
Cie |G eieceamel | incinac onesie ates ee onic pica "77°20 ‘AQ “I | OFL 0g ¢3 LL |e ee UE Clee 
L "77777 "ZO "TA | EO, 00 &1 LL |Pesee UB icG eT 
PL "77°ZQ "Ys | OGy 00 00 LL ae “urd go'tT 
‘FS YS ‘TON PL “7-20 "UA | OFL 00 Lb OL 5 “7 ud 1T'6 
| €L Se OC anys 00 eo LL % ~- wd OTOL 
€L Saar ZO) 15 08 00 80 8b ae L 
g ssp seb ZQ AS | HZ ch 8G LL es zG'¢ 
&L “YS ‘ous 'g AB | OT 00 00 8b i £0°S 
| PL | fie Oe aas | eCT 00 60 8 oa uid §3'F 
| bh “ZO AQ “90D | $22 00 FL 82 ca urd $3°Z 
eG) Re Sere aTV pas | USGot aor ers Sas scenes oS case ae wear te eee OO GT 08 SI SL pevernee-stOl Ci ocef 
| &L | $8 9529200))| sen 00 F% 8b Sea ye see OL SCOzice 
eh saa SEOONFST 08 FZ 8h | “md g1'ZT 
‘od eh RO tuum saueerst reese ace gros eor cece oe "7777" WTS | 198 00 18 8k | "UL 'B ES TT 
‘4OUY T 4SOMTPIOU-9S9 Ad 1 Bb: ARO a OE ei thet ae eb tae ASmeIgi ecg 0S 26 8L | Bae UCI) EG 
PL | “US "HAG "S “Eq | 063 00 88 8L See ear ULE COP) 
| 92 nS Oneaae leaaigs sae anaaente ne gs2 Sant ers eases ZO “UM | Ohh cb 0S 82 Soa ae apes SOLE OULy 
| 2p “US'S 4tq | 193 og ce Ig | lame “wd 98 'ZT 
LL “US “ZO “AG | 868 0g Fe I8 ees 7 UL'@ [GIT 
‘od LL Sees Z ORC Oy ch €8 Ts | ge ULB £0'0L 
‘od LL "ZO “A IE.) B6L cI €€ 18 | SSS PCO aay 
"god ON 9L "ZO ‘aq “HL | G18 cy ce 18 | (Sgn [PEASE SN near oe 
| oO | “SULOYUIOT | i ‘ ° u 
ee) H b 
Se a | 
5 eta Lae ‘MA SU0T | “N 3eT | 
Piicneatte) BE | 8 | “U10}}0q JO IaJOVIeTO ‘yydaq | “In0 
‘sounqesod may, “MOLNISOg | 


‘ponuru0j—'a.f ‘sbuipunos orydnubouphy fo psooaay 


— . ‘ 
qouxT ‘seq | sss | 6o | 29 
oO ee a ae 
818 | 99 1G “777 ZO “AQ AT | 916 ‘T 00 80 LF] 00 Z eee cere . 
te) ete ounce eg ee os OIA TY 60 E1008 Ome cae seen ara a. | -OP0E 
| 7:08 | 8g 1g hae OU icy Mere aS Tee Soe Bel idg credo eae see ore pea lee amar eelore 
PTS |-8S Lg RSS ee TS) Wes col 182 0021S) 8700: O0-ser|2 2 Beer leceestte: ae 
| 6:08 | 69 Lg Pe ceaedettamesencagrta: fal 00 Lo 8h 00 00 oF]: seer core tae sea Ren 
| 018 rat) 09 cg 00 £0 67! 00 00 cFl: Pacey ae ae 8 au. CFOL 
| T1e | 29 09 5 ie arate St Gibicos tev' Coo etonmeceaie eee es ceg eae SY A HEECE 
ie |B |S ngage G00 St oe me gg ako mderg SEN ol 
61g |Z | SSeS lees % Gz 0S Pomp yal patna eoeee- TD : g 
‘souy Tyseq | Le | ee i AQ L0T | 18 00 oF te ut ez wy : aba Stee UL GISIE8 ‘Suv 101 
youy F4seq | 692 | 79 99 oaere Was cit | 00 LF #2) 00 gL amd e6°9 | 2 se Beor 
; lave | a | in aN ‘AD “3 | O8L ‘T 00 68 FE r : ie ie : 
a ‘JOUY [ysvoyyou-yseg | Ze s a aa eee | oL‘I 00 a He Lo e ee i any, ea 
A : ig: es aaCealqed i Pent ye Ch ee Sao fi “oT 6 
5 ‘sjouy Z ‘ysve Lq 4SVOT}ION | B82 | 99 80 be OS As eee tec /00 £0 20/00 SF nea ee | Oe sane) nEOD 
64 \ iets © | 29 Te eee et Bee Ohi 8éL'T 00 8t %9| 00 12 ==" oned fue Bane | een 
al | 698 +9 29 Sie UaGIDeds.OK, 89L'T | ST SE 29/00 & shee a oY Ga ON | EOE 
< leoe | #9 | a 20 AdH | 690'S | OB Lb BO | 08 Ga =a Ores. a RAN ERO 
aa) | 298 | €9 #9 20 “MIT | £60" | Of «00 £9 oe ze See GE eV | G60 
= Z9e | 99 69 acer zO1q"IT | 8L6‘E | 00 St €9| 08 O08 1% |7-7777777 wromigee | 2 meee | bear 
< 298 | 99 9 ant fe ZO RTGS) 0g 12 9/00 1 tere eree ae ayy |g. BV ORD 
| 798 .| ¢9 99 See ed 0€ 62 £9 | 02 & soo Wee oes ne see eee 
ia : : 1298 | 99 69 "7-20 Aq IT | 80'S -| 00 GI €9| 00 #2 Tb [-7777777 wal £01 |g (env | 80r 
fe] 20m Ta8tm | 99 | eg 5 ZOMG AT | S20'% 00 80 £9] 08 gz re na ak p “ouy | LOT 
= ‘qouy TL ysveyjiou-yseg | eve | 9 | 69 "775740 Iq "IT | 966‘T | eT 90 €9| RG 62 Be ae ai ae he 
< ‘od RONMENT alice 2 losses testes eecetsecce-tnaee Scenes 20241 |,086'T | St OL €9 1 86 6z sootae nee | Le ae ecaeae 
ie) ; a Kat | LoL 9 a CECE eee ZO “Aq “YT | 696 ‘T 00 LE £9182 6% Tp lttttcr cud cer |b ‘Suv FOOL 
Ei JOUTTISOMION S'1€ | 99 | OL ZONA AT | GEO 'T | 00 1s £9 | 82 peoe |eerveoseenmhecinae, | Pecraee Mentt 
Bhd a ) : ZO ‘Aq ‘3 | 616‘ eI eK ae Ee er ct ae GOT 
‘ouy [ WsoamqWoN | ecye a ea ees ZO “1 “IT | 1e8 'Z on ra Pe Ed De Il Re hae Ae g LeCI | & “Sty | ICOT 
fy 2-08 7 a “ZO aq paw ss | ce 'g 00 #2 #9 | 00 a oF ape SAM Es ped ath) 
° Eeogee ach 89 <7 2O°Aq | 196% 00 ¢e ¢9 | 00 GT y Seas cqree ee hie ‘Sny | GIOT 
Lp TL ray "0°20 1q rare | 00 9¢ c9 00 FL yooogeeeatine 9 | & SONY R10L 
be OTS | TL ZL <7) Was | 922 | 08 0&2 IL | 00 0g Te eae OLS. |. Ss SEY oak 
5 |teeg | 1b | zu Seen ee en 00 ¥% TL | 00 #9 wa EES REEE: |e ere uaic eee 
a) peice NICE or “-77- yg" aq | gg epics Hk loge ce "rue gps | gt Aime | STOT 
S 80h | PL tl pe SyAe eae 086 00 BE 6L/ 00 22 md ep |g ra oor 
st eteeee tL ee eet Sree), ee Ul OLS 00 6S LL | ; : OWN | GEOR 
wae [HE [PE [wren pme“somp‘sumy oorgsor‘pormed Saray | exo fan Te HE | ey at Be ae ee 
SPsiseecs's ep ay we Bee pe, FO COI EOD 00 Gh LL | O08 a Sec Sariea EG |G cot TOT 
662 | EL T eee NURS OD | 10 00 Gg LL | 08 6F roe Sag ee | eee eee 
’ ; Tee 2 69 ss GS 210 20 ‘14 | 699 00 9T LL | 00 €¢ ate Le ate ee 
joux MIN | TTF | ze ‘| 69 "rds 1a 20-14 | 069 00 $0 22/00 OF een ee eee 
988 | BL 69 Stes PSN ZOE | 129 0g 26 92/00 SF soccer SEE |G ene | 200 
Tse | 8h ry) torrets dg aq 20 "AS | 86 OO iz EN OW Tae Wied reese Ser cane rae 900T 
Lae FL ol in “100 ‘Son | StL % 100 6L 92/00 11 ie pie Se a bee a & Av | S00 
: pee | FL 9b Be ri Ou | O08 Geer Orla cds Baletarsc ee Be eee ae 
. % od 13g | OL LL espe ore, Tq. Ba) G 00 St 92100 LP 92 ee A RR AG: Av | S001 
qouy F‘qynos fq 4suq | 898 | Lb ra) Seager Sa ie ensue wre, SL Ok) DOU GBOL, G 00 92 92100 Gb 92 ae cb6 | T AVN | GOOT 
Peet eae Bees cee coh cnt Oy eae ce a Opec a Bg [eceereese-u-e DF BT ps oor 
. . = Qe IC a a B 

es LL ssseee- uoumpogde ONSIEIT. Oe Oe Ok OO Or ag “sue TET | t seq | 605. 

L1¢cp og Gs ‘m‘d¢g-9 | og “adv | 966 


; 
i 


7 


[7 


REPORT OF COMMISSIONER OF FISH AND FISHERIES. 


682 


-S]0Uy Z YSOALT[}AON 


‘sjouy Z ‘qjzou Aq seq 


‘sjoux Z ‘A[10} SB, 


og 

*sJOUH Z ‘ISVOT 

‘syOUx FL ‘ysvetyNog 
od 

*SJOUY Z ‘qSvot}NOS 


0d 


‘jouy $‘Ajaoyynog 


*sjouy FL FsvoTylON 

od 
“‘SJOU 8] ‘ys0 ATT}IOT- YO NT 
qoux T ‘UPON 


“ymo1Ing 


see ewewe PAD g9 i i ee i ied -tomtoads 0K” 969 ‘L 
L‘96 GL L9 ian Ores oe Ais deen ot * 104 ZO 14 “4T | 618 ‘T 
L‘96 €L OL ' htc ee cre a Seema AT AMOR S|: 
L'98 €L PL ; pi “777 LOW “ZO “Aq | O16 ‘T 
L°96 FL tL Sabie oe - ae “7° LOT “ZO “Aq | C08 ‘T 
SLE tL FL Sraeaecre a Memetneoseae Torres ss* LON ZO “Iq | 669 ‘T 
6 'LE €L 12h, «Cal leSaagpi hs Sy haee eka elie oe eae it kee LOT “ZO “AC | 029 ‘T 
G°Lg |} 8h 6 “WAS "20 “Aq | £89 'T 
GL 1h OL “LOT “ZO “1G “4T| STL ‘T 
6°98 L OL "7°20 "IQ "HP | 469 'T 
6°98 | GL OU raed |(sstrapck to pines eee eee ee ae ZO “AQ "MP | €69 'T 
GLE GL sO Ligpeee a) |ts ican sagen ee sac gee hai cas Sa ZO ‘AQ “HP | $F9'T 
§ 96 &L OL “S97 adQe4D I LPL k 
6°98 &L OL ---Z0Q) “aq "HP | ZOL‘T 
T'L6 ¢9 v9 ---"ZQ "AQ ‘HP | 6LL‘E 
GLE ¢9 £9 “"""2Q 7a "HD | 86L‘T 
1°98 | 89 £9 2 Soe ie eae aes ZO ‘Aq "IP | P98 ‘T 
698 | 99 £9 Pa ae cede ce a eee ZQ “AY "AP | Ct6 'T 
9°SE 69 L9 ace ---dg 3q-g ‘43 | £9 
SAD SE --| 6¢ e9 shelele saicin i-tricknsiesrieintnis ---*" dG '3q 'S°g A | ZE 
8¢ (Sa Se ean ee Te ee PRT aa oe hae a d‘g ‘Ad 8 
89 09 See ee cee I Aw OCG 
gg cg Bee "7" Was | 86 
FS Lg dg'yq'g ‘AS ‘ous | FL 
Fg OO iliac oe ct Sacer e eee ae d ‘dg "3q°9 ‘43 | 69 
&¢ g¢ Sa pate sae hae WAS | COT 
og vg at ES dg yq"s°A5 | 90T 
Tg PS 77 MS aq “dg “HQ "SAS | LET 
1g sg gee ce OS IE SEA Ss i800 
0g gg 3 | OLT 
Sealers ec | LLP 
Lge | LG 9S == -2Q "aq, | 
L°6& Lg 8g “dg xq ‘Ss "yA | 
Z'se | 89 USE ea as ag ei abe ma "777" pat | €0 
§°LE 09 LS oral sal Ce 
8 ‘98 89 GORE lier gecsoe ar a Vee ey eae ee a ae ZO ‘IQ “9[ | LLG ‘Z 
8°LE OL 69 IO "ZO “Iq | gco'z 
8 98 89 J) omg Rae ees wy cae epee, PN RS abe ZO AGL" | 1869'S 
298 | €9 eos iene ais the Ot oe a oe Ce ane 20 “IQ | 649 '% 
€ 96 oo a9 ce pean Or LTS Gak 
fo) fo) ° “SULOYUIDT 
Sy Ne 
st ee HH 
g 8 *Ul0}}0q JO LoJOVALYO “yydog 
*so.ingersduta T 


of TS $9| 00 86 Ih |---°"----* W-VOT'F | 44 -°SnVW | 680T 
0€ 2 #9] 00 22 “U'v OS'S | LZ DNV | 880 
0€ #9 €9 | 00 22 ~-> utd 6Z'8 | 93 “SN | L80T 
Ch OF £9] 00 92 “-7"°7" and 939 | 94 “ONY | 980T 
a2 || Oeste ie [Pose “wd 6G'F | 9 “BNW | G80l 
00 Sh €91;00 28 "tad 7§"e | 96 “ONY | F801 
OS Fie TDA Ag ae ee urd 60°% | 9 “SN | S80r 
00) 0S" 89) 008 6h. Th tea w'd 632. | 96 “SV | ZROL 
SAS. aN 42 17 Reeeseeece ud co'6 | GZ "SN | 1800 
OORT CON NO0 mG rarelipa| marae ame a utd gg'h | GZ ony | O80 
00 246 €9| 00 ZF -w'd 10'9 | ¢Z “SnV | 6LOT 
007 PEM SONOO Ges elibal sa ees wd cep | co snV | SLIT 
00 #6 £9] 00 LE “7 urd cyte | ¢g*sny. | LL0T 
(Niet ey a yay 1h? ease aosees wd eet | 63 -snVv | 9/0 
00 8f €9/] 00 LE “-w-d 14°@E | es “sn V | SLOT 
(Se Te key eds hy |PooagesS= We Be-OL | eZ "SaV | $L0L 
00) $0) 897/002 2S" slp al eases ee TU 'e E66 | CZ SNW | ELOL 
00 8¢ 29] 00 28 “-- ul"@ 20'S | GZ “SnV | ZL0E 
08) Se 6S) 00 8S {SP leraas ss sae wid ppg | €3 “SnV | TLOL 
00 G8 19/00 & “"" Uh 'B ESL | 6S "onV | OLOT 
ES) AT ING), 2B ae eee eo" wd €F'IL |-22 ‘sn V | 690T 
0€ Sh 99] 00 OF ~- urd ggg | 22 “SaV | 8900 
00 Sb 1¢]| 00 08 “--um'd yo | gt ‘SnV | L90E 
0€ 00 Tg | 00 92 "7 W'VTE'IL | ef sn V | 9905 
00 LE 0S | 00 18 “tv gc'L | ET ‘SnV | CoOL 
06 OT 0S | 00 ZO 7" UL'R BP's | ET “SuV | F90T 
Se PGn Chu 00m Gaahbaliae aes = -OULeG bled tal Le tecan ven Bea 
OS Lh 8e 000 6r GLY ress 25 Ody) Tey giao venacopll 
0& 6L 8h | 00 9b LP $sre sss UT g:¢ ligpesmye | To0R 
0€ ZI 8h | 00 rh LP|°"°""**--* UA LEe'F | ZT “BNV | O90E 
0€ €¢ OF | GE SS Lb |'--7777"7" WA'B Gg | ZI SUV | 6COT 
08 Tr OF | 00° 26 2h |s2ess “"7* UB IGT | GL OnV | gcoL 
0€ 18 Sb} 00 FL "7 md 03'6 | 1 SNV | Leor 
0€ 90 CF} 08 md gf | TE “SnV | 9COT 
OO LE Se n00 Te: OF | eso ss esuce ene | 
00).400) sees n00b Che Grelits wm wees wd J¢9 | OT ‘snw iCOL 
OOP ASOne CPi) 00) of bee Ss |r ape tw‘ 98'°6 | OL “SuV | ScoOr 
08 8% GF | 00 90 SF i-==: Ure Ors | OL SUV | ZcOL 
00 88 FF 1.00 FO Sh | -7~ “m-dge', | 6 “Suny | TcOT 
OOM SS Sh 00) C0 SP laaeaee “7 urd Get | 6 “enV | OCOT 
W“ J fe} Ws 4 ° | “O88T 
| wp 
‘A S007] NET | fees: 
“Inox ‘oyuq | o 
“8 
| i 
“WOLLSOg E 


‘pondyu0g—'2.P ‘shuipunos oydvibouphy fo pLooagy 


oD rlecleclalee “MNN P Megeide eos ogpopesr ese core mee! a(S] anil ts) Mel | 82 L°Sh | Ch | GL | 00 8h GL | 08 FB 60 | - we 61's | b Av | 2993 
oe) STE eI yk “MANN P TEGREGE | PoP e reso OSC AS PORES SL IS IN Sy G‘ch | GL | OL | 08 98 6L | CE OT 6Z |" MM BEswG | pF Ae | 1993 
co sie Tt CANNES alo8 STCONGN G aimed feats tas ate Fa eC TES | AVE: L°Sh | FL | 34 | 00 9F 8L"| 00 OF 83 |" 77 wd 279 | § AVI | 0998 
wi Sar ge ‘MN g ‘N Vee SR em any ane arma an OW wen ROOG BSF | FL | £4 | 00 Zh BL | 00 GE 84 |----" 77 adeg'g | ¢ Avy | 6693 
aT | tt | A POMNN |S SPACING | cgmne tacos ones ieee cee UG TACO ap EG Lt¥ | €L | GL | 00 &8 BL | 00 16 82 [7-77 * wd 02st | ¢ Avi | 9692 
SUF fo Ie feral "MN A g N SS Ee ae RE ee “LOT | OFS Lh | SL | TL | 00 8% 8L | 00 80 86 |" "7-7 -" ue ce'g | ¢ Avy | 169% 
Fest UOT enell “AA NAA € "N Pere ee ecg LOM INGLES ZIP | TL | 69 | 00 FZ 84 | 08 8G Lo | MB FSG | E Av | 9996 
RUSS wll |e "M AQ’MN | & “AN BC aE CRE ake eon Sea Solbi acti CoP OLA GualO GH LO) Seu O0kGGuL Oil) seat ae md 6pe¢ | @ Avy | oe9s 
Fin <a “M AQ AAN | 3 JANINDAN | Genco aa ne salaa ene ue OS) s51 C14 (TAG O99) @6g | &2 | 94 | 08 £2 LL | 08 LG Lz |-----* Wee Gag | o Avi | PE9% 
Uy eS “AA AQ“ AAN | & 'N ; ie wereeeesso=-""* 720 10 IT | 000'T | 1°68 | PL | BL | 00 GE LL | 08 BG Fo |" "-7-* MAB Ce TL | PT ady | Es9z 
pak Tien] Sled |iseceeailee paeeealM) 4 ce Dey ae ihn, Pee eee Le Bs ee IC TT “UM + OFT T'L9 | FL | GL | 00 &I LL | 08 GI we've go'or | el ‘adv | co93 
i ; PR OR AS eae anomie vem AR YALE ou ai | ‘GL | FL | GL | Sb ot LL | 00 ZO "mv oF'6 | ET Udy | T¢93 
9 S99 | 698 Q°LS | PL | €h | 00 Fe OL | OF FE -m-d10'9 | ct ‘ady | 0¢92 
) ‘SBT, 9 00 | 98 ZL | PL | SL | 00 GE 94 | 00 FE “umd egg | ot ‘ady | 6796 
N add | £ N & Me Ge TL | 08 80 08 | 00 €¢ ¢ wd 4r'¢ | 6 “Ady | 849% 
ro) Id 1a | t ‘N g "£3 | og TL | 00 70 08 | 00 8h GZ |--- wd opp | 6 ‘ady | LF9¢ 
(oa) Id 1a | ¥ ‘N 6 “AS | G8 L | 00 G0 08 | 00 LF wd #T¢ | 6 “Ady | 9792 
H PII ee veaee |S "a3 | LCL OL | 00 20 08 | 0€ 9F wderg | 6 ‘Ady | SH9Z 
< Id 1d | = "ANE" € "£3 | S61 eL | 00 00 98 | 00 OF -wed 10% | 6 “Ady | PF9S 
faa] UH S30 Ae Nae “NAQ‘AN | 7 “M3 | TZ 1L | SL S¢ 6L | 00 WeeFPsIT| 6 ‘dy | EF9z 
| Hhaetelia ean ‘NAQ ‘ON | F "AS | 113 TL | 00 8& 62 | 08 02 Wee POL | 6 “Ady | 3h9S 
< ae at Sal as ‘NAQCHN | % 09 | 09 OL | 0¢ OL 08 | 0g IL “ume FIs | 6 ‘Ady | 1792 
Sty tab Wa se “(NAQ‘HN | 09 | 99 0L | 00 ST 08 | 00 ¢0 “mv ge9 | 6 ‘dy | 0F92 
fac Id ia | ¥ ‘NAQ ‘HN | > “AN See eee egecar a ares ae | ace OOO EOS OL | OL GT 08 | os 0 “we co'g | G6 “ady | 6896 
[ea] oh Fiat (ada Pot ee eee [nae ee Bot a g “N BOE OREO COS ta ale OS Oa eA bere 69 | 00 ST G8 | CF LT -a'd60'2 | 2 “adv | ge9z 
Ss g AG SNe lie : WS OD peep | ep OL | 00 GT S8%| SP OL 8S |7 > me Zeit | 2 “dy | 189g 
ad el) toeAWene \2e iia area 1S). OO DECPaa ToL IL | GP SL &8 | Sp OL me eG0r ; L “Ady | 9€9¢ 
i é Hee A CS NGst nape amen Oceans ee SLOOP EODRKB0G IL | €G 8L 8 | Gy OT ““7 we GoOr | 2 “Ady | 989g 
a g ‘AN BER e220 CCE saa (SV Rs ele eta) rh | Ch ST 8 | Ch OT &S | 7” “-- ww gpg | 4 cady | pe9g 
7] g ‘AN Be Siar get a S00) Ne0G VPUINOGLGLs Gao 00s Lica) ieemmeme ma me cog | L “adw | 89g 
lhe | ‘ass SAR OA RS OS AO Sei 0) USSD lta (aye Gu | Gre Qi SP08shG | ane a)” wd 6z'% | €l “IVI | 2893 
Fy Vea “aS 99 O SRE REE AARC SA ease: SOR PAS Wey | aes €L | 00 TI 94 | 08 68 #3 |-7 77777 md ggg | ZL “IVI | 189% 
S) |p | ‘aS Sie z= SOD | HFG ZL | 08 IT 9L | Sh 68 FZ |"7- 77" Ad OTe | GT LEM | OL9G 
t “N BPRS AI TS Sa SILI SECOHO EELS ( 2) So | L | OF OL GL | OF BP Ss |--7-77* WA'A LOST | 8 “AVIN | 629 
| “YUPOT fo) Cha ff Leh Teh ila 10) la sath) | ‘O88L 
eS - | | - \ | jee SS SS | = 
wm | | Gi 
= z ¢ ee) e | Z 
= ‘moved | & | ‘woIydedIC a = | AA SOOT | “N “9RT ~ 
‘pesn yuounaysuy | § "1110930 JO AOJOVITY ywydeq| $ 2 “MOTT ‘oye g 
; | 5 
(e2) 
“Bytaqd$ “pura, ‘sounquaod wey, “HOTJISOd | a 


[eget 20y gaodoy uorsstummog ystay ‘e1-99 SeDud ‘gz9G-118z ‘SON. {F881 Joy Jaodory WorssturTO|) GST “OLI-90T sosud ‘01EZ-LITZ “SON ‘E88T 10F 
qdodory WOISSTULMMOD YSLT ‘TZG-61z Sesed ‘gTTZ-100G ‘SON : SMOT[OF SB OPVUL oO P[LOYS GdUELEFOL ‘poquosoad YJTAoL0Y YVY} Sutpsooad su0yeys SULSperp SsorjUq TV JO P10001 OY} 100] 


"9QgT uval ay) lof ssouyng) Pp aunays uoissruMoD YsUT ‘SQ yp fo sHurjand pup shurbpaip fo pLovay 


( 
% 


rereeteeeeeeneeres Ted Hq 'g'h 06 
ee ee ee de “MQ ‘J us 90% 


. 


. 


RHA RHA AAA 


eee asi = eciets aus ein "dg 31q “GAB cor 
eI eR Sits (PE (ue) 98 
sorececoos 7 °AS PUL ‘HQ ‘Sad puv'paz | 8) 
PRI IFIOSIONCIAVA ES (o(td foed IIs Wo refi lat oi 


. 
. 


- 


HHdeHdee 


fasYas}=>f-a]=s fos] -a]=2)-2]=2]=-)-2} <2) 


ARAN te esi eat ct 


mnie 


-t 


cy 


c 
e 


a 


“A AQ "AAS 


BO BOTS GE GOOG dg ‘yA WN ud | Let T 


4S, 
Loe Hao | 


*§ Aq ‘aS 
‘a AQ OLS 


FOSS 


MMOIOMWSIATAONMAANMONANAMMAOANC 


N 


REPORT OF COMMISSIONER OF FISH AND FISHERIES. 


Woscgon ss ciclo ssinivs seme“ 4Qek SOUP || see 


MOTPIOAT, * “‘MOTpPOIATT 


*‘pasn pmowUNdjsuy 


684 


ie a 


tired 31q'g ‘43 | 86 


srleeiear rc nett: le tho 
treceessee sr md | gze 


sree dg "MG °O Aq | 9OT'T 


aad eden Wud | 066 
“-s*"-mompooeds ON | Geg 
wrreses""" ZO A397 | Bb 
corsereres ZO ‘AG 9p | T8h 
wee eee ee we WwW 23 | QLP 


"Gg 'AS°2ZQ ‘Ud | LOF 
“77 HS dg "Hq ‘GAB | Lee 
seer ag dg Hq "Gg ‘AD | OTE 
goccee dg aq 'S'h5 ‘0X | OFZ 
"IQ "819 | LIZ 
Tee OD Deas 
She ptordes 09 PPS ‘AD | 086 
“OF PP ‘SAB | ace 
Raa OED D) Stag | £6 
GOOCH Fs (a = ACH 
os -- TKS *"k3 


doce nedemmuieed x0 pat 189 
sereereeeeees GQ rq | [Zp 
UID 
Bw | A) 
Se set ize 
or ae . 
(=) » 
EF lo 
‘THO}JO JO LoOvAvYD ‘*yydoq| ° , 


00 &@ GG 
00 60 S¢ 
08 GE LP 


08 
08 
08 
08 
00 
00 
00 
08 
00 
00 
GP 
O08 
00 
00 
00 
00 
00 
Of 
06 
OF 
00 
00 
00 
08 
00 
00 
00 
08 
08 
0¢ 
00 
Gh 
00 


00 GP 6L 


Met 


"AA ‘SOT 


‘sounyerod oy, 


“UOTPISO 


score, Ue econ 
orn) inp te CERO LES 
ew eeene wd 60'S 
md Ep 
«eee wee md tre 
SE GOG a (SICH | 
---* urd g0'2T 
oro aros OL BP OL 
SI FCHIIG 00 6 (io (he) 
MCAT T 


WL" BLOT 


-- M8 JTS 
- UL 'B ZT'9 | 


UL'Y [Ep 


- ud G6C'T 
- a'v 818 
“ UL'B $0'G 
- we'd 93'G 


urd Get 
TI 'V 126 


wd FT’ 
-ul'd ZP'G 


uw 'd 6f'Z 


“um 'd 6L'ZI 


“- ULB OT 
Ul 'v CF'g 


W'S {1'C 
"ord Gorg)) 


urd of z 


- Ui ‘d 7e'y, 


UL ‘8 $3'LT 


reese Te LEG 
1s AN 
==" OTe 0G'G 
OGOFEOGO +t ify) ate) 
20M 'dig7'¢ 
“* UL't OF OT 


6698 
8696 
L698 
9696 
6696 
F696 
£696 
GH9G 
1696 
0696 
6896 
8806 
L896 
9896 
£896 
P8906 
E896 
6896 
1896 
0896 
6 L9G 
8196 
LLOG 
9LIG 
SLOG 
bLOS 
EL96 
6196 
LL9G 
OL9G 
6996 
8996 
LONG 
9996 
S996 
PING 
£996 


“ANOTT 


g Avi 
g Avy 
g Avy 
Gg Av 
g Avy 
G ae 
> SUT 
q kup 
p Av 
bp Avy 
p Avy 
“9881 
oe 


qUOQ—'9.P ‘shurmpe, pun shurbpasp fo pLooay 


“JO UINT [VLIAg 


685 


wR 

a == 

e) aes Geng || 3 : = : 

fe ‘L'a "T | x0 _ AAS G ‘as 

ey “aT | FL MSA 3 as 

a) Da" | 2 | “MAG MS |Z ‘as 

< ie ap a “MSM | T ‘as | ; ; ; GELB 

3 ‘Lat | T ‘a Xq‘n | 0 Aufloy. |Peosesseccnc das poele hess cemeas zQ ‘AS | 18h nrrrsatssolso"| 00 86 PL | 009h 96 |" -*s sud CIF | Ge 300 | Tere 

a ‘Lar | 2 Nr z Oc teal eae ae BE oe JOT “W'US | 12h too ==""-""1.00) 08 2 | 00@p' 98 |--="" "7 urd gg'2r | Sz "390 | og2z 
Cp ceeaap || wie “INN Z STINT OTs es hig sel haee 2 possesses Sassy Wo Ws yp 629 9 |= - === oa aligene | OUNGGeP2nllROOL 9629 Gu haan oeaae WV Olé | So ‘490 | 63Lz 

re) aacepdae |) qe ‘NE MN |e ieee dee ||Peroos SUD SB cima eiissieisieree Sige ge ZO NAO GCS momen teal peel MOORS GRRL a pC ONO GEO Gt | anameniae TMC GPG | CZ "990 | SaLz 

I ‘L'a | 1 “AN - Te NEC by | PE2CCOTIOOS 00K are eee ae ZOUAO NOES nbd seers tes ae OSHS Oyen MOORGERO Ss |eueme sia wd 60°F | $2 990 | 1218 

S hfe a ‘sha |B “aT NI "20°43 | geg'T |o7t"o" ose rs OB Pa 82)! 00) Fe .OB sean oar: We OLIT | FZ "390 | 912 

A ee Os || ME “AN ¢ "AN Tog “2Q ‘AS | p1e'T |---°7- 27 So] eea | OONSY: G00) VERO8 ala aaa ee WB FSS | FZ “990 | CBZ 

S| eS 0 ba “MS td “AA NNT LOT “20°43 | 19'T |oroo7 ““""1""""1 00 GB EL | 00 LF 98 |*"-""" TA “d ZO'eT | &B 990 | Fez 

= ML'a"T| T | ME ASA | | 7M aa. ‘'N Loy *Z0 ‘SB | ggg'T [77777 “"r"/""""1 08 60 €L | 00 LP 98 |°"-""7 7" WB SPS | Es “300 | EeLZ 

D aed | 8 "MSM | 9 W'us | 6300 [7777 os ae MODULO Chal MOORC SOG temunaen TH 8 €6°6 | 06 “Id9S | 222z 
eed |r "AN P SE 2Q AB STR | [a 2a 7 ""7"/"""") 08 TE BL | 00 99 88 /°""*""-* WB ZO'9 | 04 “3dag | Tezz 

Ba Tar |e Aq |Z 70 ‘3 | 60¢'T |-77-7" ["*""1""7"| 00 SE BL: 08 98 8B "7" --"~ ~ wd 76's | GT 3d9g | OzLZ 

° ‘L'a "1 | Fr “MN & ZQ ‘AS | ggg ‘tT |-7">7° [7771277] 00 &¢ TL | 00 6G SE |""""-"* ULB ET TT | GT ‘dag | EI1z 
‘Lat | Z "MNN | # ZO ‘Iq | 699‘T |-77777 I'=7"|""""] 00 3G TL | 00 #3 8E |-""""-~* UE“e Berg | GT ‘3d0g | gIzz 

Md SLES aa a “ALN € Zeid G19 ne" ee2 lca 00 SE TH [B00 5G 88.25 ne = wd $o°E | 8T 3deg | 2122 

6a “L'a "1 | $1 "AN z PANN Seliaereseepe prong ruse IOF "ZO."1q | 1E9'T [77777 FoF |e I KO0ULG: ORM nOSsbasSeL |e nara: We FOIL | BT “3dag | 9T2z 

fo) peed.) FE “MNM | @ ZQ*4q | ESh'T |77777 0€ #9 OL | 08 6B 8E |-"--*=-" mv g6°¢ | BI ‘3dag | cTzz 

= Nope | e0 ‘MS T ZQ “AQ | CZB'T |777 7 0S LT OL | 00 &2 8E |'-7"-- urd gq"p | LT “3dog | F12g 
“L'a "I | & "A 0 ZO ‘tq | 6S8'T [77777 0& 80 OL | 00 06 88 |""7>-** W'S OS'IT | LE “9deg | e12g 
L'a T | EL “AA 0 ZO eT LORe Te mamas 08 GO OL | 00 0G 8G |-""7 "777 Me EFS | LT 9dog | ZIzzZ 
Teco | Sk TAN p “"7""" 20 ‘Q01H Aiea \Pesees 00 20 02 | 00 6G Bg |°"~-"77* wad OF 'g | OT “9d0g | TTLZ 
133d Calle eae eae cal 8 "WS | $860 "| 08 TO 89 | 00 90 OF |"----~~" wd cfg | 83 “SNV | OLS 
ce eee ANAT AK = |\"% Wiq | 998 = |---""* 00 #9 29 | 00 20 OF |-~77"7 7 um 'v Go°G | 82 “SUV | 60LG 
Ue gle ae “AN b ZOPIQ) 080) ore "7717" ) 00 6h 49 | 00 LO OF |"~""7""" GIB GOL | 8Z “SNW | 8016 

: ‘L'a 1 | fr | “WM AQAA | € PANS M\eeali> or hese een eran e TOMCZOeIdyiS660 Talos seaales = POOLBP SON OO PGT Rs 2s md 123 | Le SUV | 1018 

\L°a& "1 na “MS z “aS z aie se ae eg IOP ZO AS | Sst TE 2-252 | ses Vaan POSSE COs OSsRGe Pains ae nee UW 't €€°6 | LG ‘SnV 9016 
‘Eat | $e |-a ea san | t 'N Sea eke eee ay REC UTE |EGUGEL Mis nal eles” 00s FOTO |ROOuuRE Sia lecune ee TB IT'6 | FG “SNW | COLZ 
ch op = "M ¥°MNM | 9 SCAU AN Go | uae aeneeiasisnie seller eG ecodlsO iE Sammnn oma Pe i OONGGHOS) (LO Oroameh || mamaams wd ZG°F | £3 “SuW | FOLs 
FI Fe Boe el) hc “MSA P OF HEAT S ] COD SRS OSES TOCIIISION( § (105: Ko ELSE a ap AE CESS | Gee “---1 08 20 6S | 00 TO FP |°7""""" MLB OE IT | gs “suv | EOLZ 
“L'a | Ka e 9 cifnpws bsinSunisditenisierasec steerer ge | ete. ||-<=-~-|>=2- “"""l 08 61 99 | 00 09 PP 77°77" wd oz'¢ | 2a “SNW | 20L8 
‘L'a | ¢ ‘Sta (2 gS SP OE IT Slee dg yq "9 M3 | ep Seder aes eee 08 6F GG | 00 99 $F |---- 777" urd 20'S | GB “SUV | TOLG 
‘Lar | & Sta lz PANS lao ex Sel cecene see ose ote ani asad | Bg sorrer}sos]eo*"] 00 Bh SS | 08 OG FH I-77 Td GZ'T | GS “SDV | 00LZ 


PLATE |, 


Report U, S. F. C. 1886.—Tanner. Albatross. 


HS ‘ 
aS 
a a 
; - 
| 
H =o 
sa 
| 280 
H 
\ 
| \ 
xs 

| o Oo. 
| 1220 % 44 2683 260 277 
| ‘ 
i ' 
: 040 

4 . 
H 109 PAL 2562 13y er 7a lacs 
| “4 O 45 

19--<--000 
H ay ‘ 38 63 
- fk E 
H W305 FASS ‘ 49 eene anh 
: rho Abn ase,” 3980 799E = 2043 
a 4 
a 280 2030-2025 
a ° 
i ¥ 2033 
| fo} 20355 < 
a R056 2094 ? 
| 
a aye 2178 
| Rorz 
a 
a 
H 
: Plan of Reported Posttion 
S oj Hope Bark. 
Es ; j 

H + Albatross’ Soundings I88S5, 
+ ° ” 3? T8866. 
af o--Sch, Marguervie L885. 
HN 
aN 
| é ¥ r 
64007 65.09 W. 
S91] [os] | ps NY ONY Neo (De ix a a [Ts Jeon |e |] | [I 


2089 


PLATE Il. 


Albatross. 


Report U. S. F. C. 1886.—Tanner. 


THE TANNER SOUNDING MACHINE MOUNTED IN THE STEAM CUTTER. 


PLATE III. 


Albatross. 


Report U. S. F. C. 1886.—Tanner. 


X 


nS 


\ 
N 
N 
\ 


2, 


Wil 


ih wimal 
NY 
N dh 
N ISI 
N / || [ENS 
N 
N 
NY 
N 
SS 


SS 


WN Yt: 


| a 
Witt tA, 


IMPROVEMENT IN DEEP-SEA SOUNDING MAOHINE. 


PLATE IV, 


Albatross. 


Report U, S, F. C. 1886.—Tanner. 


Nigshee clamp, 


eciatl 


Lhe eae i De 


7 


used with the Negretti & Lamitra 


deepsea LT TLTLCCET, 


Report U. S. F. C. 1886.—Tanner. Albatross. : PLATE V. 


Two CIR EES OEE FI Wheels, of Casé tron. 
USF C. Str Albatross, Oct. 22 188 8. 


Scale Lie =I FE: 


48 ldameler 


1 
es 


=> a oe il es ee eS ee ae 


Pockels 7,2,3 and # loaded, for slarboard engine 
Pockels 34 5and 6 loaded Jor port engtne 


COUNTER-BALANCE WHEELS. 


™ 


| 
+ 
| 


PLATE VI. 


Albatross. 


Raport U, S. F. C. 1886.—Tanner. 


BAIRD'S 


PNEUMATIC INDICATOR. 


ae 


PLaTe VII. 


Albatross. 


Report U. S. F. C. 1886.—Tanner. 


The Blower 
for the 


Lrneumatlttc hidécator. 


N 
on 


Lea 
Poros 


S 


SX 


Report U. S. F. C. 1886.—Tanner. Albatross. _ATE VIII. 


4" 


Koss \ Aa 

ee zo 
a Sct | 
D> Yj 


MW 


BAIRD’S 
AUTOMATIC STEAM TRAP. 
| 


— 


PLATE IX 


ae Ss 


Of BL OME ID OU SOMO TT 7 ee 
ae MO Som 220g © pee 
pean eee ae ANN 
3 PUpdmas uo ¥2?2.6 795 Prov yA) .\ \ 


Ch 


Albatross. 


Report U. S. F. C. 1886.—Tanner. 


BOILERS FOR THE STEAMER ALBATROSS. 


* 
‘ 
tt dpeupressees 4 
a 
s 
* 
ar- te 


PLATE X, 


Shyliga? Leng trewect “56 


BOILERS FOR THE STEAMER ALBATROSS. 


ON De xX. 


[Nore.—The references are to page-figures in brackets. ] 


Page. 
Abaco ........ Sgecancest-ascnceaese MSaaneeentauesysd 65, 66, 68, 69, 71 
Acanthuride. 66 
PMC OM IDE TTS GUS 6 seca se cccsssss<asss o:vessnecadcsenccancs 70 

Accumalator, necessity of an improved 

pattern.....,...... Se ctsee ee ne seine ceniaealinsaneiredced asses 33 
RAMAN LATA icate ccs con veneccceccstisce-neslscceas vasa esse 69, 71 
PRCHIGIS TVACULATIA. 2... .20sseceeuccceecceredennsecsacccs 70 

Jigialitis meloda...... SO eEPLERE Ncecenspacessceacsscce 7 
BOM PA MAUA:, «2-255 oes scccerconcoteceesas c 70 

MOCIEL At evens vecedcssersseonsstenseracs 7 
SiLSOMMUee te iseeseceatiaer<oj:--ress-enecnentes 70 

Agelaius phoeniceus bryanti... ........eseeeeeeee 7 
Ajaja: ajaja.....5.......0000¢ TeUITUEARCESes eaet volseceect sone: 69 
PAU AGRO SS esr ccsccsvtecnsevccscvesersccsceercsee 1, 19, 55, 62, 73, 79 
courtesies extended to ................. 11 
list of fish taken by 65 
personnel of..............- 39 


report on thermometers ............+ 35 


summary of movements of... 40 
synopsis of steam-log of....... 41. 
MHESIUOUS LOW. ssaccesa sccctisnoccecsendeesscneres 12, 24 
DAVIES MU Stmev UN CS oe verseccewe=occcpre-2-22tere-desacce scares 68 
PRNCE GUINE GSO i ecc es tascseceenssossescesessccsse aren Fal 
PAM OWOSUI IN OIG 5522525. ches0scssccsceeseocsosesseeases 3l 
Ammodramus sandvicensis savanna......... 71 
BUREN ORO UI AAs ores tas ccents cess esecctiesese tv a 69 
GAN OIIRETISIS!: .xstsceceseaswcceter «scant asscsesscess 69 
ISOS ee aes hase Me ivan cccsstvenisencceer eels 69 
Andros lana’ eee couse stiee cose sen wactaesctlcsees osvaess “13, 69,71 
FAMMISOLTEMNUS VITSINICUS.. J... <cc22+-..ccneeeoteasesoee 67 
Annunciator, success of 43 
PATI OUSISUGTIGNIS:. veccencsesccoccscsséssoveessess 69 
Antrostomus carolinensis........ ........ceseeece0s 71 
PRPIOMOMesscececaccastccecsdorsone java ceceenssqseisJerecsese> 67 
ATASRCANAUCISSINIA,.2.5..s03 .escsencoss cases sucsceces 70 
COACUNE Dees ye seie roses ecco estesec be tadon seco staaes if 
egretta...... wecoecsbscaestiada lee taNeacchersedevtas 70 
NEL OGIAS tresses sescdurs ies caves <co% Ree dsnche eves 64, 69 
MOL H LC Uerecsecices c= ccs cuseovvins Senccecnnssrenececcees 7 
MGS Bieaccnaree- sess: Gsssvescsc foesess is 70 
PPICOLORIMULICOMIS!, foss.ce,220seccbesdescose-con 7 
MANES CONS oee se vs scdiosdccesctteteccsce tcetestes 7 
ATEN ATTA ANGELES. cca.cc.cccsceves-ceececescesce ese see fi 


Argonauta, occurrence of 
PN SUL OWI vel et Wlsweccsnes=to acs cso scievati esos ssabtoas 
PNURGEIN AR ALISA sec. secre ssiccscsteescaese ceciess 

stipes .... 
Atlanta, U.S.S..... 
Austidse 


Page 
Aythya americana...... sesibesccasersnsdenadessceiaeene 69 
CONANIS; 55.5. coonastesnislevcccesen's everest onetre 69 
MALIA MEALCHICAL ........-ccseesacsercceeacs 69 
PALZiOL Cease nacsaccs-secssivesos PCEL pEPCEOECRCLOSC SCPE OS 19, 20 
Bahama IslandsS.....3...10.-ces-2 se 1202008, 00,04, 69. 7. 
birds taken on........... 69 
list of fish taken at 65 
SICKMESSialbl, osc. -ccocsasets-cet seas 53 
soundings made near........ 2 
Baird, Spencer F.. dasaaenee=s2ee ce scastnnes se LS 
Baird’s ann Cinlorae success ot. women 33 
Bards GeOree: W) ...scssccccos-ctasssusensseeactes 32, ¢ 34, 39, 40 
Bland se eee ce ce eens cess eee cate sec eean es POCONO 43 
MSALISCCS DWV ai cosesres secnctsrcsdsevetesceesciece tieeeees 65 
VOGUE). cacsccccecetscecs rea sdecsscsecosncsnssoacers 65 
Balai ty oD) ricccasessececnsvaces-sosceeecuaeeccessheeaceteeeen 34 
Baltimore, NG) sec. cece cp ncos ences, soecessvceosasees . 32, 44 
BATACMIC TOA SU. oe aces sec escwseess ceevconancnss oesesueees 21 
SOUNGINGS NEAL... seeen sess. cesses 24 
IBATMACIES S346 ca cacccescusccessccossuccdes scene Measece . 15,48 
Barracouta: .-..<..sc-ss--0--- sae 
Bartlettyils ures svsaese-rss< ae 
Bartramia longicauda 
Bas tance Omni t ee ssdeececstresecosesssecoveenseteseeceaters 
BSG TER ee ccsncetoeeantrancesescaseaswetpeacentwe 
Beaufort Bank, investigation to be jade 
TICAY pone cecsscceedeueses saver csieaactasctsisectaclevsacs caeearsee 20 
Benedict, James E.................00 2, 10,19, 39, 55,58 
WBEMSON WS ecccese csi esesecassscssccasseencetcnecoeeseesee 1,39 
assistance rendered by........... 12 
Benthodytes gigantea.............00.ccccerecceereeees 64 
Berry Giglio cies err. ccassoceses wala Uedaacievase Sus cagereuemnte 
Bimini 
Black angel-fish.................ssssesss- ae 66 
Black-finned snapper .................- mate 67 
SIA CIAISIN Yc oarcse soc ateee sere secu eedee= t-caceeeaeaneaceseaee 66 


Blake, Coast Survey steamer G. S................ 11 


Bele ME GN cAG ceacesacarecsencusdsesuescncnese~scteeenae 11,58 
courtesies extended by...... 10 
IBIS ae NY Bie) harder coeman Caracas omer peoccraenoceriins 58 
1 BY Pale hy eigaeeerncoeedeceuntcdoducobcccser ehaencres saaidecjaceite 65 
BG LSEN: foecceve scl cetcrsa: nexelcea+s-octteanatecanesmeentes 65 
OCCULTENCE Of........0ce eee seers aoc 4 32 
proposed investigation of ............ 1 

taking of....... Seete reas eeadeseonetearesee 
Blue Heron, Ca pwuire Of, 222. sasccsencoesvorgeresecense 30 
Blue pudding-wife ......... 66 
Blundell, Walter ............... 39 


Boar grunt 


688 REPORT OF COMMISSIONER 


Page. 
IBOstSASOUN GIN cuir OM. sssee-taceaseecerraseeecentes 33 
IBOGTATIUS EULUS: cote es secs cavcsnosecese eeeetenerens stee 66 
Boilers, donkey....... epactaaSeanacescsesceeess Souicecases 38,46 
description of new.. es 44 
repairs One ei eran ere eee 32, 38, 44 
SON E=fIS ss 5 ec. de csweace se eo olde cccuedas cacdseas emcees re 65 
Boobies, permission to collect....................8 11 
IO ODYHROCKS ok. Jere seca tecssanceeccatecsensnceecenintes 62, 69, 71 
HR OSUOM MIU SI vec decoe senor etelteceustcorecsteece eet ee 45 
IB OLAUGUSICXIUIS 2st saecaveess cos oJosteecoe Sosooeveset ions 69 
NST CO ne) ae aroacesisecsesiecrsscscs soi conerencctanssdeccncssse 69 * 
Brachiopod shells, taking of ..................06 - 15 
ISTS ISO Drccariessccscs cccssassconececscassncecesssacrssceess BL 
Brooklyn, U. 8.8 ll 
Bryant, Dr 69 
Bugpnidze 7 
Buteo borealis.... 70 
Calamus bajanado........ Messina we ctecconacasseseee mono 7 
CAVATINUSse.cacsccsersceessocseseusvacceeussrers 66 
VEWCOSTCUSE acSuavescvasavesstetsvcssosicesons 66 
ANUP NEL ch see rvatecssslcacecswecsgcenseeteres 66 
Calidris arenaria..... 70 
Callichelidon cyanoviridis............ccccccceeeeees 72 
@ayrmTa WI 1d Sa yewce soso sesenns oa sscteorecevsesseecese 71 
Caran DAtbhOlOM Gel) s.c.csessessescosccspscescsesasetac 66 
66 
66 
66 
War char MINUS AMAIA. «5.2 ..s0)4)sccess'scleascsseeccoesce’s 62 
Carysfort Reef, dredge hauls near....... ...... 13 
WAUPI SIAN Giccerccrccssavervcccesssoscvectessacceenss 9, 53, 68, 69, 71 
collections made at 58 
SOUNGINES MEAL, ...2) sececseccccececstes 9) 
(CALNANLES MUTA Ri .csch.cicsy ve seteressacosesscceseesseusess 70 
GemburussDlalkcel lc cevissesctoceessasessetedsssavessareccs 71 
MV CAMUS I sccksjevecscnecevsseascrsestecsasatesss 71 
Certhiola bahamensis..... ... a 72 
WET VICPAIC YOM. .coces<sseenccweloencneoess Aevwecsantecacss 71 
G@eetodoOnishriatusesecccceecreccccceeserssseceaens 66 
WN tOM ONG Naser eu scesccctacseacesstcseucceeseusesters 66 
Chapman steam-trap.............+. aaceseateestemntees 38, 52 
Charagdrildcetce.e.scessess 70 
@haradrvigs GCOMINICUS: 2... ....:5ss.s-cessevesecarsess 70 
SQUMATOLOlAr sc cccscssccsstcesceccoceueetests 70 
GhenwhyPCrDOred zu ccs..scccccens doesseecs secu secsoonts 69 
Chilomycterus geometricusS..............cseeeeeeee 65 
Chordeiles virginianus minor wees 7 
CMD Resrevere:<onescec sees Peerto otra ee 66 
GP CWISIOAUGSOMIUIS!s¢ oscceveccecaccteoeveadesoone seetceeess 70 
CifharichthyS MACLOPS...:...c0.s+.cecseccs-cunccesess 65 
Clinus gobio 65 
Op Gainerecscssectsaescvocsn-secesesateces 68 
Coal-bunkers, rearrangement of........ ifeasoc ves 32 
CONSUME a. sescenccns Coctccastossccecessitecncescst 52 
WOCCY.ZUS IMS YN AAT. a icessces scoseeetecoeseesasteecce 71 
(COC UTMVIONG I cetcce teu caescbernace cores davies eas teners 9 
Cod, bait for...... SS es Base 21 
Coerebridez ........ SoaseD neieee cahaciscacde de ctavecicescers 72 
Colinus virginianus floridanus .................8 70 
OMS SIE AW is cdce tetas vccstecdsuaahedeeecsnes comeusereense 21 
Columba leucocephalas.....)....3...ccsscocceceene css 
Columbia Tron Works..... 
Columbigallina passerina 
Colttmbus Pom bes st. c.con-creatnee es eeeete tee eee 9 
Colymbus@ominicus © /..0..c0s:c .s.ces--ecseseseod, 69 
COMPASS FELLOW IN ssersrcstesesesssarcesceeeeccetressoss 2) 


OF FISH AND FISHERIES. [84] 


Page. : 


Compsothlypis americana............ccccccceene 72 
Conception Island esessissssee Os OU GOs naue 
birds taken at......,........ a3) 
trawling near ............... 9,57 
CONC: 25.535 Feessn sed a htoeea Ree a ee aes 67 
Contopus bahamensis................208++ - SSE E 71 
Coral, enormous quantities of... wesc 16 
Cory, Charles: Byres. csctc scons 69 
Corypheenoid €8 asec. sc cccscscecseeese tee eee 28 
@ounter-balances).:-.;.c1scese--2--0steste et eee ee 33, 41 
COW=fSH «0s ccccscsicevarssccvecsestctesesce cee eee 65 
Cowles Electric Smelting and Aluminum 
COM PAN Yivics.-0c.220.csnecsnpessscoessc crease eee 34 
Grabs, takin S/Of.. 2. sscoce 2-0 escece tree ee ene 415 
Cremmnobatesiiic.. 20.00: coec cdcseec eee eee 65 
Crotophaga anil... .sccssseecetsocessvert csc 7fll 
Cuculidse H(t 
Curved-fin oreas, occurrence Of..............0066 28 
Cy.clothoneluseas .ccc.c..s.0sc-csses se iene eee Parente) 
Oy.Clursiceasciccccsssescesseckdeesseeentete eee 57 
Cygnet, steam-launch 64 
GCyprinodon tivirendile ss s-ce.s-neee eee ceedeae 68 
Cystodaria Siliqua....2..:.,...0s-ss0se24 agentes mecen) 63 
Dafila bahamensis:: 220.2. 5... :2-.s<csees eee ees ee 69 
Davidson Steam Pump Company....... 41 
Deep-sea apparatus, loss Of..............s0eceseeeeee 4 
fish, abundance: of. .:..).22.0.:eeesccete 16 
Delphinus del phis. iiist.ccccssce sccemoesenerceneens 63 
Dendrocy ena arborea. -......c-+cc.snseecueeeeenees 69 
Dendroica wstiva 72 
Iblackburnies 2s. edule aeeees 7 
GCBTUlESCENS! 2 ecccse. scans cee eee 72 
COLONALA, 2.5 iisensassscavaderseese ee eee 72 
GiISCOLOM  siescnecsccecsonteoee nee eee eee 72 
GOMINICH. \ee-coeeeeeeeeeee 72 
Kirtland. 242. ccc. sccceccece enone 72 
MACULOSA) + ccac-cccsecee-coceee soe eeeeeee ce 72 
pal Maru: ..:...c50cccsecoosaseecare eee 72 
pensylvanlicay...:....2..c0eeeee eee 72 
petechia gundlachi....... 72 
Striatasct..cc.0c1occecccucewcseensaameameenas 72 
Gigi a, ceases ce cen davon eee eee 72 
VIG OLS, i..5.scccce,sscesscosceses cesesamers £0 72 
Densities of sea-water, record Of...............0 54 
Distilling apparatus, working of.... 49 
Dix, revenue-cutter John A............ccsseeeeee 12 
Dixon’s Hill, light-house at-.-<.<.05 2c -csesesces 4 
Dogtishvitakin SOF <tc ccsesccs-covnsssscueestesesarerees 15 
DolichonyxX/Oxvy.ZivOruS:.. ..cccc..-.0csscasseteeemeeeee 71 
Domkey DOWEL cc oe ecc one cesses seme eee ee . 38, 46 
Doricha Cvelyivse sc. ccctsssseeneo see soe cecen teeta fo WL 
Lyrura:s.cs:-- gg sbcuats Socces se) see neeeeees Shes Til 
Doves, permission to collect..............ce00 e000 1 
Dredge rope, breakage Of...............68 siubewestee 30 
eause of the loss Of..............+ 35 
Dredging-engine, repairs to...............-se0s008 46 
Dredg ings, record of............-...---« 73, 81 
Drum, proposed investigation of............65 2 
Dryobates villosus maynardi.................0008 71 
Durgan-fSh.cocssscccers veGaesalinee ies Gescote cent ane 65 
Dussumiecria Stolifera..........ccccs-cceveesacsnesaere 68 
KEeheneis naucrates.... 67 
Behidna catenatainc...cse02--stsccsanseteenenmeeee 68 
Edison incandescent lamps.............sec0eseeeee 49 
Eid wards; Vimall Ni. iie.c.5s0.ccncnesusernespaeteeesess 64 
Egg Island Reef, shoal near............. Scaorebace 15 


i! Page. 
Electric light, use of......,...... 15, 30, 31, 49, 62 
Bleuthera Island...............:....-esess 
REELS aed ren cnee nett cease cntuna ste nincaesecacsssonceseses 68 
Bebiraeralds ED. Mi. Si... s..ccecsese.cesecaocsenrseessecenes 5 24 
SEP UVEEL, SWLE DOLUsscescccecessccaacsecscacesvecsserscece 40 
Engines, report on working of...........0..0.5 40 
HME ACENPLUS LUI) VUS....:....-ccssecssccscsnccosescene 67 


PUMA CUAUUS aeccccecsocescens 67 
TU DY Ares occcseceescoseenee cess 7 
FEA DWI EN ANS) Bogs cer eenea ste eoe a roooee cd 7 
Epinephelusapua........ aes 67 
striatus.. 67 

Ereunetes pusillus............... Raaieecaatetenctvetesss 7 
PAS TVOMUIT EL TULLE: 20, <iccsasscccceseselssoescissossest sss 69 
SRM DIVE TAO LCOLOL. 2. i cssesescesseasnoescssesescecesossonse 72 
PIP MTONIGES COFNUEA, .........-....-.cceececceeseccesse 64 
SRRAPUITL AWE S| UNA CLE=MCE sae wan does seule nesiosasuxcssnedevesss 9 
OUI Cleese cesta es na cn- cask csurenseue seve 54 
EMCO COLUM DATIUS:....20.0.ceccccecscceessccsecseccases vil 


peresrinus anatum...........2....2--.0c0s+6 71 
BPALVELIUS!. ccsecscsdcscsvscecesssissiessessssssseco 71 
Feed-pump valves, success Of ............0,.0008 41 


mebierasfer GubiuS..................+..--.- 65 
Fishing Banks, investigation of..... 19 
ilabellum, taking Of. .........20.-2..c..cences Bite 15 
Flamingoes, permission to collect........ ceria ab 
Flemish Cap....... We yocdesesdccsdacles esas savelscntnessis 19, 20 
MERIT pV Ses ie core ccc sesecaicvas suc sudecssvdeceeestde 5, 89, 52 
Flying-fish, occurrence Of........ .......6..5 | eee 32 
Paratrsl yi le re) UENYCS IML 5-2-6. 03.co-s<ccscsssesseaccshecessiee 4,6 

courtesies extended by.. 55 

BRST MIVUTS SOS? 22275 costes <cccossescecas stesiereaecers 55 
PaPRRUMC SUL O ULE sss oeasse:-<.scansosessdiecbadereaesceascenes 60 
BROOM EUTY OSU SISUTIG -<. oasc..caccscecancsccnesaecessacie 69, 71 
inhabitants of .. 7 

salt ponds at............ ue 

Fowey’s Rocks, dredge hauls near ............. 13 
Freeda A. Willey, barkentine...... .............. 12 
PaPceee eR SA CULL L220 ese cce ssn sottssS ev cesseesinaavesscsecses 69 
FURETUGINIM ALO BUC’... ss\recnsstesccccsaves'se ouaccessccnadess 7 
PINT CANAMMECTICANG,..........0.000cs.s00esecersseceecseoees 70 
PPI TSTC HL ATIAG ec tasers scectcseececateetssesesceustee, 63 
Pep TE MUS: ce satcccsenckles Seabeclesderscusetnedesvess 11 
Galeoscoptes carolinensis.................0sesseess : 72 
MNS OO: GELICALA: .../:.....0.s0ccesescsseescccecccevses 70 
Bpcrlliniila galesta,............:.5...sssscssecsesesseeceese 70 
_ Gambusia puncticulata sen 68 
BMGT POSLORAUS: -..--.:eh--ccessses oseccesescvecesscseeessues 30, 31 


_ Gate City, steamer, assistance rendered to.. 18 
ce hes Telarc AR eae oe ee a 64 
_ Gelochelidon nilotiea........: occa ceet ices eateneaee es 69 


MGreorze’s Banlk..........:...-csecceccccccoseccesces Sesee 20N05 
Be Geothlypis coryi ..........cc00- Peete eerste eee a2 
\ TOSOMAUBI  seeevasucereattecdy.cockaes seete 72 
GATING INE see stesso oes cane care onecieent on 72 
GLO MAG ete yeaa aes etek coo cseseae eee 72 
BeGeotrygon martinica 0.0.0... ccccssceeseceeeese 70 
| EU VRS) Cor era) oT At a a 5 
GTR aa ee oR ER nn 
2G) 91 2 Wester cee eee ee eeeEER 
| GINS 
-Geryon quinquedens ... , 
IGHAISS-CYC:/SNAPPEL........0006 « ceacccaceceesecsecceceare 
_ Glass sponges, taking of... 
i Besiicesters Maser ) eis see he 
HGlyphidodon saxatilis ...........ccec.c.cccssecceeeen 


OF STEAMER ALBATROSS. 
’ 


Goat-fish ........ iiasseastitertecece ress: seer 
GobieSocidaey. i.-8.si.-ce. cee 
Gobiesox cephalus 
GOPIUSISOPOLaAtorts ss cecceecs tense csr re eeeene ee 
GOS PVEOW Ci iacccccouces ches sacteenascts crteaccoetpritecaette 
GiOIG=SIye ke ace coseesececerascocvedecasentsccesneeeseee 
Gorgonia fabellumien.. .cc2c.cseeccsccsesereserecees 60 
Gorgonian coral, taking Of.............s.000.ssceess 15 
GursmipisySCHOOMCM ers-scceessatececesesalceeesateates 21 
Grand Banless «tis ecaccstesecestascsdestessncuccevscsozes 21,53 
Grand Ba ham ain. cuvcsteoscscsmecuseerneeccrssaceatees 69, 71 
Grandi Gaye coc. sche ot ect ecsusessneeversacccnceie tases 15 
GrayEST AP PELs rserenveccesssonseeetes es sesd saccer cecsoemes 67 
GreatpAlbaco arrival abisncrescsse.s-cecsaseeteenenee 13 
soundings made at................ 3,11 
GreabStirnupiCa ya seenese-s eeccs cceel sescrrtes seesen 69, 71 
Green Cay: ho. vccccsteatacter eesenescoren cen 65, 68, 69, 71 
MECUV AL BG.S. cas sed eves ances coveereawyeres 13 
birdsitalcenvom c.s:e-cscneceeteceentess 61 
Green reuse ls Iicnttessceerepe ces darren arenes 38 
Green Pur tle! Cay ai .csc.hocccetsneeceeeessoeeseese 65, 66, 67 
Grunt whiten isso. ccsiiies tessseaaseacsdcedesigsossabetece 7 
Haddock, bait for... 21 
fzematopus palliatus... 7 
Je kreyon boy ayes (ayy uno bee perce ier sen aanca-Ponmcaon ee hoscocd 67 
ALCUALUII, a. cheeses ssassecesccecesstreesence 67 
AUTOLIMEAHUNA <.8..2c0cecsenccese-eenese 67 
CATDODATIUIIM see scssnceeseeeeneseerh eeeee 67 
HavVolinestut.:::c...ccces ceakenseeeece 54 67 
PUD WOSUM, veire.. cos sasssescescadsseeseeeees 67 
WTS LAUMUUPUMN se vaevecsescscessscmesssecsasce 67 
TIMAUOE sc sscatesssescceccdeossacessseseeces 67 
SCVULUS Ooi odecg. cess coed casssace; stsceees ints 67 
GESWTALUING os vecsctcacstet os eceneete seve 67 
LAM 6 Giicr esc acacconeses or deraaate srsacesaacans ccenani tetas 67 
15 GWashasVopo(o nyse dnl Bs ay eee Pe 24 
VG ead es rasccrsseoreces tess meee ecsaitect 67 
Hawes steam-trap.... op eseeeedaes 38 
1B einyidterboles key evo ker pee saab ase | Bee ae 39 
Hawk’s Nest anchorage, location of........... 9 
Hazard Manufacturing Company.............. 35 
FR CAS C-NO RS ca. cadercccscccaatevcecsanconaneceneceserieseee 65 
VOU exe Pc cucoceceveissntatcasceiaenavarscaneaeuninetees 58 
Helmintherus vermivorus...............c.cececeeee 72 
Efelminbhop aula pious’ .e.ccccces-<sacecetesese ossscse 72 
EVErmitiera DS bakin O Ol. sscsercocncescwesseceeeescese 15 
- Himantopus nigricollis ... 70 
Hirundo horreorum ..... Pe Res ee eS ae 72 
TET O Sofi Sie ocecessaceesnce=sesaseescascecses Ske 66 
TOO RW ia Sie ecescc tenant lula veccctettisusintestocincrsuneere 1,5, 39 
assistance rendered by............ 12 
EVO) aican thus ellis seeceseas oc scevseeseesesessen sees % 66 
Holocentrum ascensione..............csceccceeeeeees 66 
WAP ATIUM Syste cases cscu-ceeswucceases 66 
HMolothurians; takin'ovOf! i i52.-c.c.cess-sesereesee= 15 
FTO POEB EES rrcsnecsseeesoreeree cencsosesecadecesscierucamncs 19, 20 


REATCH LOM i Avec .sasecasccsnenseseomme eco 


Horse-eye jack ............. 66 
Hydrographic Office 19 
charts....... 20 


soundings, record of....73, 74, 
75, 76,77, 78 


EL GrOvass be kel Su Oleccssa, ide sowsnedee-cesseconsenerese 15 
ELy.poprionm breVITOSUTIS: ..\ic.-------c-srseresessee 6 68 
GCC TUES Sete cstenoe ken aasssscusscenecrasacccuenemeeue 71 
Iguana Key ............ savidhivereotaccsasceecuneaestsese ses 57 


690 REPORT OF COMMISSIONER 
Page. 
TITEL). aca ceddaccenqnocoa sanobbacoccntodcos econ asioaadosa5cd 4 69571. 
VOUS TAT GMT CAlnece: casos oceeseceasiiossnenieeresaiterse 70 
RACKS cost saos csiacticecavscssstsesssdscciscc sans sanctumnawae anaes 66 
POLLS OUP Yee c et ownenscleeecstarercesisrsseneseees 67 
MOUCTH AMIES Hip sk ctocccscceccccsiendscueescseremnnecsnece 1 
Katzenstine metallic packing ...............0 4] 
Key West, Fla., arrival ab ...........0.cc..sses0se- 11,12 
LITE 'Aticecaceccsecttecceseess 
“TRIG (GS icles Maen enero er ee ence 


Kyphosus sectatrix ............05. -. 
Labrosomus nuchipinnis .... 
Lachnoleemus maximus 


War odOntrN OMPOM SS .s.n..--scosscsevssesrnestees 7 
Heaps) Wife-bimi16) OL; ..2..0cc.cseossccasoeeseeess necaeae 51 
GAN ETSI POLacerccsscenn scence sacasoassiacstasevesaviesecus 67 
MAATUISUULICI Av sacedtesceswncsccosestess+-cnernccatiecsassves 69 
NGA ULV SS eee ta ascecesscecsessicccacccureseventweesss qocbades 66 
Lee, Thomas. 


Lily,H.M.S 2 
Liocephalus Ccarinatus........6...0sccccsessscsessseese 62 
Meibilen Guiana Cay ccccssecsscecc= ss eessccdsscetcceessee's 15 
ittle-head :.......:.... aaaee 66 
NUON SVUSIAICs.2.5.sccensccncsssocsnscseseacscnsensneesovses 8, 69, 71 
NALD AUIS ATL ALLSes ere vecce= sescneecccsscsteer=ses-aenscaes 67 
HUCCANCII A. colscccosecsassssscctes scsceseae ses 67 
CARAS Se oceskeadcacevesees Sresmessssncnecas sucess 5 67 
OTISCUSIeeesaaaceeseoesecitrsccstecs seceseeanes 67 
ANOS OME crevececssetassas|sarssnecesesicncea 67 
SWMALTISin «c-c-2teceses Me euncavesuecessos=cere 67 
Mackerel, investigation Of ........... sesseceseeeees uL 
Mcbain, Wiis. CONSUL LD... .c-.cccssesesevesaccunesere 10 
MacrorhamphusS QTiSCuS.....ccccecceceeseeeeceeeeeees 
Macrurus asper ............. 
bairdii 
Main stay-sail, adoption Of.............cccceeesesens 38 
Malaeanthus plumieri........ asanerisnsascesseat acts 66 
NVR Sarre VMs ise ccce seve sene ceca tsserecacssoeses sacs 24 
Man-of-war anchorage, location of,............. 5 
birds, permission to collect...... 1 
Mansfield C2... -.0css5.cescssesecesocenssseeerccsevees 39 
Margarops fuscatus.......ccceeeceeeeseeeeee Seesetr es 72 
Margate pec edueeeentcseseaccses vi 
Marguerite, schooner, log OLE er aestcewssews 26 
Matthews, Captain ... 12 
Mechanical appliances. ...0.......sscssecssnsessseeee 32 
Medical Department, reporton ...............04 52 
IWC CNIS SO reso eae vag acne sieeoncscaeadsseccsscecesecersetanseas 32 
MVNEN GIS Ha slOMGrseerssve cece csecsecacesceecsusccsesieuese 64 
Menhaden aS! Dabs. 1. .2...cesccesvssseecae costeceeeese 21 
proposed investigation of......... 1 
Miller, G. A....... Risttevrdtueecess? Nicceseceaassecneaseeys 39 
AVM A Nausea ce teeter san asctasssecceocsnces tot vastees fesse 389 
Milne Bank, investigation to be made near 20 
MnO cich ar plum bCases:.--.cc+<s-sere-sonss cc cseune 72 
rubripes... 72 
Mimus bahamensis. ............seseeeeess 72 
POLS LOUUISiecetecteser scree saceventacees sccses 72 
IVER RTRO WW sec et eer coc cacnce saccacandstsvsricevestesece sauces 67 
VETO UL PA VALI A c.cct eases ccdececaeeiocesclescccuinedesscess 72 
Monacanthus ................0. Dvdconcecceutvoueeteesuea 65 
: POMULIVIS Secor secseaeeeavenscreetnescaceese 65 
DV OOLG sy Wis ip caccssenassces tenesucccessa concer esecseaseeea 69 
AVEO UN SUID seas cctesccceccaieerveclsesascncesnccnnacens sane acaies 638 
IVRORU A yaeessavesemnecsseeensesOsoe rennet sesccenntediccedece 68 
Mother Carey’s chickens, occurrence Of...... 28 
NVINE Cs ONUI b oder canny curs cusegcsosencccii-arstvecuncses;sesteanc 68 


if , OW 

OF FISH AND FISHERIES. 
- Page. 
Mueil trichodOnt:. cc... cccocucces.teestensuree ronan 67 
MUNG 6.0 2. Ficcc cet etediccucsoncasceepeecauesetaneaseeee sedeee 67 
Malloides!martinicus).cc.2s:cs-ceceesteeeester teens 66 
Munidas, taking of sxeveas 15 
NEUree nee. nse cek Sas ea cose ue cae oes e nese ere 68 
Miuttom-fish ... Sic ccdescsccueds os neous teeta ee teeee eeee eee 67 
Myiarchus leucaysiensis.<..-c.....:-ssatssaeeeeee 67 
Myxodes lugubrisS'...:02s..<.0secesescasasssaete eee 65 
VALIUS). 225: chcecess cas saeco 65 
Nairn, Maxwell, courtesies extended by... 4 
Nairn, R. C Dooce se nce -an ene eeeeereeeee 55 
Nantucket... ccscc cases ccosssasevcssescccasseoree peeeeen 20 
INGSSAU << ccceconecestccsessenees 8, 11, 14, 53, 57, 60, 65, 66, 67 
ALLIV al Abs csecd oedes caccme eee 10 
collections made at ...............00cs086 60 
fishing-vessels Of... i. <0. .cccteseeee nee 58 
fish-miarkeb/atic......:ccs<cvcesseteeseeeeeee 58 
list of fish taken at............... Sas sesveses 65 
sponge fishery Ofv...c..00.ccs semen 58 
Naturalist; report:of...:..s.cccos:-sscsssentimeeseenes 5d 
Navigation report, Scope Of .........cc..sa.06.0080 » 40 
Navy, Department:...<....-c1.-.ssesssreutes ReStHon 20 


coal supplied by.. 
soundings for . 
Negretti-Zambra thermometer, descriptions 


Of. 2 COTO 


loss offs. 10 
NGb; LOSS: Of viciclienscedvccecence se ereves deter sereeeeee ae 25 
Newport, R.L.,arrivall at) ...c.ccccesaten eens 28 
New Providenees.tc.i.:.tens--cne see 53, 58, 61, 65, 69, 71 
permission to collect birds 
OF 0. .ss caccenccteacexersusemereeee 10 
Nigger-fish .. 67 
Noddies, permission i collect... 11 
Norfolk, Va., arrival at......... 17 
Nycticorax nycticoraxX N@&ViUS.............0.2... 70 
VIOIACEUS ieicca- ccc ehanocecessemeneeeeee 70 
INIVGs jie; WALLA: ees setactesesee 5, 10, 11, 15, 14, 55, 61 
OGYUTUS:CHRYSUTUS:...c.c-cossesnccieceeohenee=eeee ao, (yl 
OUG=RWAL ORS. oie oe secocce es conccnetees ss eee eee ent 66 
CONUS TULUSiic.. cc socrecsccousescenee seeeeebenemen Repreaccts 18, 31 
OphidiidE.....c.cc.cceressoesserconsrsoeevesconrnstessesseres 65 
OPH i Gia ei. ives scsescnccoscasesccenconstsenacteccesemne 65 
Ophiogsnathus: ac lisclcccansenessenceses sence 64 
Ostracion quadricornis ................0sscssesese0ee 65 
trigonum.... 65 
Pandion haliaétus carolinensis ................ 71 
Panther, steamer, assistance rendered to... 18 
Parrot-fish, occurrence Of..........2..5 -.606+ +ees6) OS OR 
Partridges, permission to collect...............+5 nif 
Passer GOmMeSticus ::.::.<s.c..essesvaweoseueareecieesnes 71 
PASSEFING  CITIS!2... ...c<cscscsesccasosscperssecneanenenrte ffl 


CYATICA «Rec cccesseszesesacoenhespenrmeneates val 
Pelecanus)fUSCUS'..cc.cco.ss.cecscscescrseucesteccemneans 69 
Pennatula aculeatal. :....:.c00s-<osccececnsencetactennne 63 

DOTEALIS:, ..0.05ccccc0cer soacessuaseeeesestiees 63 


PentacrinuS GECOruS.. <...--0.c-++.ce--choaneaceaaasee 61 
miilleri.... 


talcinio Of2...ciccsessnusessseeetseoaeeeeee 12 
PONG revecstatece tenes sesneraseontscosecseterenuas 67 
PEN Mibeecce cers cecoe seacee ees e canta nseeeensee : 66 
Phacthontidss.<..sccescecssss0- core 3 69 
Phaéton flavirostris . we P 69 
Phalacrocorax dilophas Howidannd See as (i) 


TNEXICANUS,,,-ccceccetorsncceeseeeen 


» 
7 


[87] 


Page. 
BMP Phoomicopterus TUDEL..........scscesceserseaneeracees 69 
 Phyllonycteris seyckorni............c0..ccceeseeee 60 
VET UL VOTSA TL OCUISh. csacacncsesenccsseccctessecocecccess 72 
VL OUR CCAir. wa weasenacntacsse+ccasscecseesess 72 
DEER TOL crete Relics nar occa hes onde daa cacenuasisvcdvaucsace 71 
Pigeons, permission to collect............se08 a Tt 
Pimlies, permission to collect................ see 11 
RTGS TG eR orcs tecins casa vecboccunsecuenteceestotbses . 68 
METHANE US DANAMENSIS:..........-.--crecoocensoaseccees 71 
GAT GIL ASCLADUS:,-..ccavccsccnssssscacsaecenss 71 
MESPEMIEULE TGC eset chs Ji. sao dacs alsoctie oss ticles Sanpemseceaneace 69 
PlatySlossus DIVittatus.........ssccsccssesssscscccnens 66 
IMACUILIPIN MA. ssceccccen-ssosecccece 66 
TAC ALLIS See secct ste cuuss coswaccescteessses 66 
TRUE ONT CC ULC 82%. <\scssccino5<ccasanceinsssncesancesesescesees 65 
BEMADINGN ICED aca ncoasas coset ieee ota Wee disccaspnsesecRccnceues 69 
HEUOpbIs) COSTULEH........--2sccccsesseseacevasacesevenes 72 
CHSIOVASCEL.........cceneseces 72 
Pomacanthus aureuB............ccc0c0. sees eee 6° 
Pomacentrus leucostictus.... 66 
" TOPSCULALUSH voce -avccecracpsceessesess 66 
PMPETLcolAS Klee. wos tacac seas sans, scsesaavaiceastes shyness neseseces 67 
RASENOISC  DVKIN OY Ol cs...ccsccscsuse'ssssenesscsccscyvsces 16 
Port Nelson, location of ...... .......... sees 5 
MPOPZANIA CATOIING,....0.0....cseesessecsessecs 7 
PETERMAN CEINS ML. 9.0). coauee'sssceclaseconseescaives 11 
Priacanthus arenatus............. 67 
cruentatus.......... 67 
BRIS UTP OMIA GLA ES 2. .cc.0sccreseseosssicetaccaecseess 67 
PESPETA EAU: GLe SSS Uc caceass.Lacasscassveeebsuieavsacess 39 
PETRUS IN CSO caccceecacscssasseesedecesevaceccess Pat 69 
Psittacus leucocephala...............00..ssseccesesses 71 
BRIE OM VL Cree snes ccc ovcasss<deesc-sesussesceevecseas 66 
EAPAEMAUIS VU GUIDO... 5.01... .c0seseeccesessceccia canvases 69 
WOLTERS rcs bsa'sveseuescevecst sensa veceestionters 64 
eee vas cccasesseasosse ene evasle cavers vassiatcatsenaestessaacs 65, 66 
ESUTIVZ SUPERS seccassccccccocessusseesccensesteccocceseesuese 68 
MOTETINAANI A SY TADS. «2 ..:..51---00-cesroresseseesescccees 67 
Rallus longirostris crepitans....................08 7 
BIEMAPEE VAT OSULIOGO: +2.:.0.cs cases enreasesesdedestescecenses 7 
Red snapper........... “CSRER SE OTOSERCG Oe PRLO ECL ELCECE 66 
EBON GESCLIPUION: OL. -,cinecouasscevssse)sevestsescecss 34 
Reeling-engine, repairs to.............ccccccee ceees 46 
BOOS Sty EUO DO CLU seis <0iccccesn'ecedéicocescanichescaeuceses 64 
Riding Rock Point, location of................0. ed! 
PALS AG on)- Scone sssccoevessasceacsanaeesescuebsses acta 65 
BE SmACSISM EN VELL ca -tos sce dcs se ivecavscicsoasacecicascovssscdeaccase 67 
TPS DCVitcevenscccssecesesesctacccesascsrseclsccspncen 67 
PEMIEEYM CSU; ccocccssacesosescascusees 9, 57, 65, 66, 67, 68, 69, 71 
EVV AU Abepsc2s.5. ce cshos saswssececsessactats 5 
Cattle VAISING Abs. sicsescocecanssewccerse 8 
Cocoanut PTOVE Of. cccccccese-cor essence 8 
educational facilities of.............., 7 
EXPOLUSIOL A tes Hic sueank esse aacesessceeee sent 6 
historical sketch of...............-..... 6 
MACUSUTIOS) Olsra...sesdnccesssaesncaseeccstys 6 
WEING-OWMENS! Ofsescccscesvesceccecsecenes 0 8 
medical assistance rendered at... 5 
mode of fishing: at......... ..00.. sssccs 58 
pine-apple culture at...............000. 8 
LOG CUO fis. 5 ves .cestsrcsasceies oho 2st 8 
salt industry of...................6 6 
SICKULGSS Abies sts. seoeks koekesceaset 5 
BOUNGIN GS MCAT. .....05 ceecescsnctecseeces 9 
ENUM OAS WOOUS Of; / <5 .26:s..sceoek0 cctecesescosecsses 6 
_ Running-jack...... Rinrisaattcahiotetes: tboctet ast iysecente 66 


WORK OF STEAMER ALBATROSS. 


691 


Page. 
Sablewislam dl Bamlsic cscs mssecccetetesconnceseosare ool yineal! 
whales in vicinity of...., 28 
Sailor's! CHOI! -20. cs ccncescisus.eccuisesieecesoete secues 67 
St. Domingo Cay es iiss eeetcas sawacakbews tet yeocees 69, 71 
St: Georges) Bayics.locstcsccstidess ten cssanscstastieeeer 9 
Location ofsncctccce veneers: 5 
St. John’s, Newfoundland........... .. ...... 44,53, 63 
arrival at........... 24 
St) Pierre, Sounding Nears... .....c-.2ceeeseeunsce se 24 
Salmo fontinalis 63 
salar 63 
Sand-fish 66 
San Salvador? arrivaliat..coccsscs czecssecceccccese 4 
Santen Marifie.ccccs-cecevscss cesses steses ise 6 
Saucer-eye porgy.............. 66 
Saurothera bahamensis.... 71 
Sgarus CceruleuS\.cccesssse cessor ceceeses 65 
Sehnei ders WicEl c..sscchsche hocec tonense ns 49 
Schoolmasters..ccc.ck.scssecscpocesssenceets 67 
Schroeder, Lieut. Seaton..... =aR ater, Mad 
Sciurus aurocapillus.......... 72 
NIOV.EDOYACENSIS) cw.cccucestssscsenqsedeadeseses 72 
ScolOpacld ees ci .ec0 sc n.dech svcecacdeuss <dssucgeneseouceee 70 
Scorpeena ZTANGICOINIS .........-ccccsccoeeecee sarees 65 
plumilerii.de.k:. scouts, eeaneaseer 65 
Seotch porgy 66 
Scott; BY OR cissscstesesccccsee 5,39 
Sea-lily, occurrence of................- 61 
Sea-urchins; taking Offs... i:::ccr-sev setecnceeeaes 15 
Sea-water, densities Off... 00.00... ..cccssscsssseenees 54 
SebasStesimarinusit..:..2s.cctsscceoaessoctsocudoceesee 63 
Seriolasrivoliama:....sats sc .ceacssencuecbedateceedcss 66 
Serra nided: sia. .s.ctkstoecastaceweeeeteaeenssaenes 67 
Setophaga ruticilla...................... 72 
SHA eiecsieateceeecsovcsaves soanesaee eee 66 
Shark, oilin stomach of... 16 
Shed  porpryi..--s--ec-seeecea sees 66 
Sheep-head porgy............. 66 
Sheepshead, proposed investigation of...... 2 
Ship: Channel e. 2:7. .st<ecc-cce-cseescesecesttcsesensesess 69, 71 
Shrimp takin poles ees eceneeetencence bess 15 
Shuster bl. Ty s..s.c -soses ceseeseceovestacciveacvecscsetews 39 
Sidera, TuUMODUIS A: scce asec ssert coowossscneeweacoseesteres 68 
TM OVIN GG, Ae sev encues sacks wesauvaweduenace maceetie 68 
Sigsbee clamp, description of............ ceaceahes 36 
Sounding MACHINE: ...<.:..c.s-cecesseessee 33 
SIP MOStO MAA sseccecssssecessepeecceatesrsacdessare seeqacs 65 
G1 =] UC Ksnecceccscorctanscncesuacecesst voncteeouensper anes 66 
SLIPDOLY@ DC Keres cccven ssh cesscassccevencesecconsensedente 66 
DODD Y- eis csccesesssversuccevevestacccusectrerste 66 
Smithy Sanderson... ..ccccssccescesescasnesssenscecesso 62 
Sounding apparatus, loss of.........0.. 0... 5 
engine, repairs t0.............s.00seee 46 
Southwest) Bayi. ccsnccsceodselesdesas scteensavestesens 14 
SOW? SLUNG ccc scccccnscives csecvepccaccsessee saewactescererse 67 
Spanish hogfish sc... ..s.cceoss-thevsessuenevorttsecvess 66 
mackerel, proposed investigation 
Ol saieac ts tsnea cet esncnsatcar cumecdenccrsererens 2 
SParidar ar. cciscsosecteseescocsssccnsssvecvsnacesasesncestonee 66 
Sparigoma, catesbyi............0...sscescssncavescsonsee 65 
GUSTIN CHS ac ceess pacers -steransecaneep ens 65 
MAVESCENS c--ecereserectecerscateateocwessen 66 
Specific gravities, record Of ..............:00. eee 54 
Specimen cup, loss Of,...............00:cescesescssoee 18 
Speotyto cunicularia floridana..... ceo 71 
SpPHYTHNA PICUAA. ...,.,--.crssegrenceyvesseees oes areene 67 


692 REPORT OF 


Page, 

Sphyreenide........., wreee 67 
Sphyrapicus Varius.............ccssecseess mecederectes 71 
SING AISIZENA serccclveraslncaccseavacterecensnsesteeseucess 72 
townsendii:..:.:...;...ce.0. accceccese 72 

Sponge, manner of collecting ............eeeeeee 14,59 
sloops, description Of .................06 59 
Sponbia Darbardic...cccsce.ssonacssesssconsceocereeseccess 60 
GCOLEDIALOLOA Sin iccceceseseteeneceerscosecoese 60 

COTIOSIA: «.......00+-005 PP OOSEEEECORC EUG ESCO G 60 
gossypina ee 60 
Pubiferanteeiisc.csececsenteesss 60 
Sporadinus bracei..............s00 sce 71 
MICONGIye,cccsecscsercces teecteeccesccrsses 71 

Spotted Minds ....5....ccccccscssuscoecennev cnccnccnvecsesns 67 
SOUITrEIONSIE:. .ss.ccsncscsnsestsnaosesctacteclaccacrssecss 66 
Uae We heel tact wocccnaecetcscserccascscsceenscossecdsncses 39 
StarfishstakinovOfmrncccccccessseresssccsescssssseesees 15 
Steam-cutter, userOli 2: ..c.taiicccscesccasecescsctcvoces 48 
Steam Engineering Department.... 41 
Steam-log, synopsis of. .............0 a 41 
Steam-pumps, working Of...............seseeceeee 47 
Steam-windlass, satisfactory working of... 47 
Steering-engine, Working Of............ceeeeeeees 47 
Stercorarius parasiticus............ Ueatecescadeteare’ 64 
POMALINUS srecececescccscveccouptesccsss 64 

Sferna rancetheotuscics.ces-ccccctecescccccctsscneceucorss 69 
CUCM ALUM tecetecsscaiecerseucceessscccneoass 69 
GOUMCAID aeraccaccatetecsose sss scececsseeds Ae 69 
Ui IA OSaihresssceccsasacssvasescaccasevceusnceses 69 
VINUATY CL Oteeceescrtesceoartenssacctacsascnsesteveses 69 
maxima .......... 69 

PHM Adel Hig sc Mascwweeceseeeece ace es 69 
sandvicensis acuflavida 69 
Sthenoteuthis megaptera ..............cccceseeeeoes 32, 64 
Streixs retin COlaicscsccscecesssesceces cowtteecesesccecessse 71 
SHromberge ryt Mivccve: was: nccccsesescrsessiecessveces> 39 
Submarine licht, use Of.............ceceeceeee 15,17, 30, 31 
SIC CO Istaee cise cnntscs ocd ddewantcce ptoccsemeeenssabiescaccss 66 
SHTChcI Pets hpyscsscesclcccatswsesesbeswescinsstOeaesacrsctes 67 
SUL AIGCYA OPS as, .c.es--.c-s-seccetesersetectacsesescesiessens 69 
sullayss22. 22: : 69 
Surface net, usei0f. 022... scs.2 sececsceescoeves ee 29, 30, 31, 32 
temperature, thermometers for...... 38 
Svedberg governors, Success Of .......cccs eee 44 
SIV LUD SU sin osresveccet che sc -ssomasetassossasteaseaescnss 11 
SVU Se eewscessencsseccsccsedensl ec cecosstersaiecessieensts 72 
Symphemia semipalmata................ceceeceseee 70 
SOWTIE Meet bla eteancense co tacucscsceseumesntsncestencees secret 65 
NOVI OCLUIS res catancccceaewecctts cose slloosaines tosses cea cesss 68 
SDADOL SAVED ct seecescccisescsastcs ccoessseescshecasssecases 30 
AGH Y-CINiA/DICOLOL 3. .c.ccc0 ceavecoose onceeeccceeves 72 
BUISUT Pe rece ce seceeieescuestesccscesacnthcinceccsercasesesestecsas 66 
Tanner, Z. L..... WURDE Tadley Succicwes cent orate cea ces 1,19, 39, 72 
Tanner sounding machine...................0csse0 33 
thermometer case, description of.... 36 
Temperature, record’ of.........5....0..c.s00eeeee 18, 35, 54 
thermometer for taking....... 38 

Tetraonide e 70 
MELFOD OMe esens cen uiae aa iseee aca anestteneyecueoecssee sens 65 
SPENSER hiccccsvivecscreveseeretsccstacceese 65 
HESEUGINEUS 5.) siwsdecieeeceusossccvcwessces §5 


COMMISSIONER OF FISH AND FISHERIES. 


| Wood’s Holl, Mass............. 


Teuthis hepatus........ 


CYACUUSE cesccccesecccepesncrseeeseenene 
Thalassoma bifasciatum.................66 i 66 
Thermometers, Aeep-Sea..........0...seccceseeee coo 35 
(HOMPSONS| CH Ye ccctecnscsecceceessescersrsseeeeeneees 14 
Moa GST ccswcascoes¥sesocdeescacsssseesenceeee Bea scecss 65 
Tongue! of OCCA... secs. se. ccesesuacetarcecessaneeeeee 
Totanus flavipes.... 

MeC]ANOLCUCUBis cc -ccecaccce-cesstesememennes 70 
Townsend, Charles I 2,10, 11, 18, 55, 61 
Trachurops crumenopthalmusS ............00eee 66 
Trachynotus glaucus ............8 35 66 

rhomboides............ Ledaduuenineere 66 

MPa WIS USE IOP ices snscccs cccss sscendectccceesersecsteaeeenes 31 
Trawilinpe veCOLG Oltercss:+-cssenecccuceaseeeberes 70, 80, 81 
TPin wat USCICONIIS \.c..c-cessecaccessore es eeeee eee 70 
TVA CUTAULA). Jancccacc-cassccecavecsstestcueeatneees 70 
WVENUGT Gv. cccesecsc tecsecees cosceclecaeesPeeere 70 
Trochilidaey,::-.:...2:0<ss0cs2ss,ssesesseccenecscses Resaects 71 
Troplodytidaolec.ccsssavsreseeseess--es eee ebanatas 72 
Miu boOticceracccseceactes erees soi On: 
Nurdus}Mustelinwus?s..accccccsecesesee=ssecee se 2 72 
Tursiops tuYrsio s.2:....c.ccss-5<6 a eceasste re 62 
Tyrannus dominicensis 71 
IM AED ITOStLISt 22) ccesstassesetarenes Reree 71 

United States, importation of salt by....... u ( 
Upeneusimaculatus’.:.cc...0c..ccssosscrseenaseeosmeet 66 
Ventilation, réporton..................00e0 vesee onto 51 
Vesperug’o serotinus................-...er- poise teeuas 60 
Vireo altiloquus barbatulus................s.sscees 72 
CYASSITOSELIS! (ict: cccecnesonescnncnece- pease eeanee 72 
flavescens... 72 

AAVATPONS oe. cece se coveeuseweeats 72 
noveboracensis maynardi . 61 
Walker: DAG tigi Aiscistccccsttseesesoosseceneeneseeeeee 3 
Waring EES oo ccccccavsuseces constvesescateenee seamen 1, 11,39 
Wash burns JB lite: ccccccvscnessccsnasestscsestterenanas 10, 35 
Washington, D. C., arrival at ......... .........00 17; 32 
Watling Island....................-8, 9, 55, 65, 66, 67, 69, 71 
ALTIVAL AG ciacceacseeecneaseeeeene 4 

collection made at ............. 57 

inhabitants ‘Of.....ccccoseceneeeeeee 56 

natural features of .............. 56 

WiStSOM Wie ks socscccse.cscosseccceersnccsctsseneeneaneaens 39 
Whales, occurrence of..... 28 
White'erunt....2..2.5.-<c0s--= 67 
Wind, table of force of es 25 
WSO OUON cr ccicic cscs scecncsesdc seein sos anetnemeeneeens 51 


vesseee19, 21, 28, 44, 53, 62 


Wright: Charles: .7-:...2-<:ecssesseren-oressantenetanmsss 39 
Xyrichthys infirms............... cesses sesees eee e eens : 66 
Lin'eaitus<:cs csctcceccceseeressees Seeeeees 66 

SV ATIC Ue oo ocs conc sars vos se svetinceot tater eeeeeneeteee 11 
Yellowiangel-fish®.......<:......3s.0se-sse0=<a-seneesees 66 
GCOTOY sacceccess cose eseiesds sales cnet see aereeeanee 67 

STUN Gi ew.cesseccscossscoseas sess ee syran eanaraae 67 

J MOK vecccenencdosecsoray sees ssiceseswasseeetnemecten 66 
PUAAINYG-Wife.. .. .....cceesecseceeceeeerees 66 

teal! os oes. cei coach eset seralees sochetcon eee 3 67 
Zaragosa Rock, investigation near............ 20 
TENAIGA) ADAADILIS ..<020seoccc cancscuesnseiectieass sostaes 3 70 


i 
it 
> 


VIII.—REPORT OF OPERATIONS OF THE U. 8. FISH COMMISSION 
STEAMER FISH HAWK FOR THE YEAR ENDING DECEMBER 
dl, 1886. 


By Mate JAmMsEs A. Smitu, U. S. N.,. COMMANDING. 


The following is a general report of the operations of this vessel for 
the year 1886: 

On January 1 the vessel was moored to the wharf at the U.S. Fish 
Commission Station at Wood’s Holl, Mass. The crew and some of the 
hatching equipment of the vessel were utilized in the codfish hatching 
work then being conducted at that station. This continued until Feb- 
ruary 14, when the vessel proceeded to New Bedford, Mass., to procure 
coal and stores, returning to the station at Wood’s Holl on February 
16. The next few days were spent in building a live-fish car, and other- 
wise preparing for a trip to the cod fishing-grounds in Ipswich Bay, for 
the purpose of procuring spawn for propagating purposes. On [eb- 
ruary 21 left station at Wood’s Holl and proceeded down Vineyard 
Sound, bound for Gloucester, Mass., arriving there at 8 a. m. the next 
day. 

On February 24 got under way from Gloucester Harbor, steamed to 
Ipswich Bay, and in that vicinity boarded several fishing vessels in 
search of codfish spawn, but did not succeed in procuring any, and pro- 
ceeded to harbor of Portsmouth, N. H. Came to anchor in the road- 
stead at 4 p. m. 

On February 25 got under way at 5 a. m., steamed out towards the 
Isles of Shoals, boarded several fishing vessels, and succeeded in pro- 
curing about 8,000,000 of codfish eggs. Then proceeded to Portsmouth 
Harbor and came to anchor off New Castle. Shipped 4,000,000 cod eggs 
from Portsmouth, N. H., to Wood’s Holl Station. A severe gale of wind 
from SSH. shifted to NW., in which some slight damage was done to 
vessel by two schooners fouling while at anchor. Steam-launch of the 
vessel was also sunk, and at times there was great danger of the vessel 
dragging on the rocks, which was happily averted. Weather moder- 
ating on the 27th, at 3p. m. slipped starboard and port chains, steamed 
up the river, and arrived at Kittery navy-yard, where the vessel was 
made fast to the wharf and remained until the gale was over. 

On March 3, at 3 p. m., steamed down the river and picked up the 


buoy; unshipped anchors and chains, which were both secured. Swept 
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for steam-launch and made a rigid search for her all next day, but 
without success. 

From March 4 to 23 the vessel was engaged in making trips to the 
fishing-grounds whenever the weather would permit. Boarded all fish- 
ing vessels for the purpose of procuring codfish spawn, and shipped it 
to station at Wood’s Holl, Mass. 

On March 24 got under way from navy-yard at Portsmouth, N. H., 
and proceeded to Boston, Mass.; arrived and made fast to wharf at 
navy-yard at4d p.m. Vessel remained there until April 10 awaiting - 
orders, during which time repairs were made to the upper work that 
had been damaged by the collision with the schooners during the gale 
of February 27. 

On April 12, at 4 p. m., unmoored ship from wharf and steamed down 
the harbor, bound to Wood’s Holl, Mass., arriving at Fish Commission 
whart on the 14th. 

On April 16, at 10 a. m., cast off from wharf and proceeded down the 
Vineyard Sound, bound to New York. At 5.30 p. m. put into Newport, 
R. I., on account of fog. Got under way next day and proceeded to 
Brooklyn; made fast to wharf at navy-yard, Brooklyn, at 6.45 April 
18. The vessel remained there awaiting orders until the 21st. 

On April 22 proceeded down East River to sea, bound to Havre de 
Grace, Md. Arrived at Battery Station at 4 p.m. on April 24, and 
began to fit up hatching apparatus for the season’s shad work. 

On April 26, at 4 p. m., left Battery Station, steamed over to North 
East River and anchored at a point midway between Red Bank and 
Carpenter’s Point, adjacent to the fishing-shores and gillers. Sent out 
spawn-takers daily to the fishing-shores and gillers, which duty was 
carried on until May 1, when orders were received to discontinue work 
at this point and proceed to the Delaware River. At 6 p.m. went to 
Battery Station and transferred all shad spawn and eggs in process of 
hatching to superintendent of station. 

On May 3 steamed up to Havre de Grace; coaled ship at Hiller’s coal 
wharf. At 1p. m. cast off from wharf, steamed down the river, landed 
Assistant Commissioner Ferguson at Battery Station, then proceeded 
down Chesapeake Bay, bound to the Delaware River; arrived and came 
to anchor oft Gloucester City, N. J., at 12.30 p. m., May 5. 

From May 6 to June 19 vessel was stationed in the vicinity of Glou- 
cester City, N. J.; crew were employed in gatherizg shad spawn from 
the different fishing-grounds on theriver. The depositing and transfer- 
ring of shad fry was continued until the close of the season; a detailed 
report of which has been printed in Fish Commission Bulletin, 1886, 
page 289. 

On June 10, at 3.30 p. m., proceeded to Cooper’s Point, Camden, N. J. 
Arrangements were made to haul the vessel out on Tilton’s marine rail- 
way, repairs being needed to the sheathing and the ship’s rudder. On 
June 15 the vessel was hauled out, repairs were made, and vessel was 
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launched on the 17th. On June 19 took on board 50 tons of coal from 
coal wharf at Port Richmond. Returned to Gloucester City, N. J. 

On June 21, at 5.30 a. m., proceeded down the Delaware River, bound 
to Washington, D. C.; arrived at and made fast to wharf at navy-yard 
at 1 p.m., June 24. 

From June 25 to July 9 the vessel was at navy-yard, Washington, 
D. C., awaiting instructions, in the mean time making some necessary 
repairs to main boiler and repairing dredging-machine and scows to be 
towed to Saint Jerome Station, Maryland. 

On July 10, at 5.15 a. m., got under way from navy-yard, Washing- 
ton, D. C., with dredging-machine and two dump-scows in tow, and pro- 
eeeded down the Potomac River, bound to Saint Jerome Station, arriy- 
ing there next day at 6.30 p. m., and delivered them to superintendent 
of station. 

On July 12, at 1.10 p. m., proceeded up the bay, bound to Battery 
Station, arriving there at 10 a.m. next day; took on board a lot of ma- 
chinery for transportation to Saint Jerome Station. 

On July 14, at 10.40 a. m., left Battery Station with two steam- 
launches in tow and proceeded down the bay, bound to Saint Jerome 
Station, arriving there on the 16th at 2 p.m. Delivered machinery 
and launches to superintendent of station; vessel remained at station 
until August 3. Crew were employed while there in working on dredg- 
ing-machines and scows and rendering assistance to the superintendent 
of the station in dredging the channel. During the stay of the vessel 
at this place the command of the vessel was turned over to Mate James 
A. Smith, U.S. Navy. W. J. Maxwell, U.S. Navy, was detached and 
ordered to duty on the U.S. Fish Commission steamer Albatross. 

On August 3 received orders from Assistant Commissioner T. B. 
Ferguson to tow dredging-machine, two dumping-scows, and one steam- 
launch to Battery Station, Havre de Grace, Md. 

On August 4, at 2 p. m., got under way and proceeded up the bay 
with tow and arrived at Battery Station at 6 p. m. next day, and de- 
livered the dredging-machine and scows and steam-launch to superin- 
tendent of Battery Station, and vessel remained at station until August 
20. Crew were employed in dredging-machine and scows in digging 
out the channel leading into the station. On that date received orders 
to proceed to Saint Jerome Station and drive a well for the use of the 
station. — 

On August 21, at 10 a. m., got under way with well-driving equip- 
ment on board, bound to Saint Jerome Station. Arrived there next 
day and made fast to the Fish Commission wharf. Crew were em- 
ployed until August 27 in driving well pipes, when orders were re- 
ceived to discontinue work at this place and proceed to Wood’s Holl, 
Mass. : 

On August 28 took on board well-driving apparatus and seven men 
for transportation to Wood’s Holl Station. At noon steamed out of 
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creek and proceeded down Chesapeake Bay and came to anchor in 
Hampton Roads at 10.50 p. m. 

On August 29, at 9a. m., got under way and proceeded out to sea. 
Visited Winter-Quarter Shoal, Five-Fathom Bank, and Sandy Hook 
Light-Ship and consulted with the keepers in regard to the temperature 
observations for the United States Fish Commission. Arrived at New- 
port, R. I., and came to anchor at 10 p. m., having been instructed to 
stop there and convey the Commissioner to Wood’s Holl, Mass. On 
September 2, Commissioner Spencer F. Baird came on board. At noon 
steamed out of the harbor, bound to Wood’s Holl; arriving at station at 
5.45 p. m., where vessel remained awaiting instructions until Septem- 
ber 12. 

On September 13 took on board steam windlass left at the station by 
the schooner Grampus. Received orders to proceed to Providence, R. 
I., to have it fitted in vessel by American Ship Windlass Company; 
also to tow steamer Halcyon to Bristol, R. L, for repairs. 

On September 14, at 7 a. m., cast off from wharf at station, steamed 
out of the harbor with steamer Halcyon in tow. At 3.30 p. m. dropped 
steamer at Herreshoff’s Works at Bristol, R. I.; then continued to Prov- 
idence, R. I., arriving there at 5.30 p.m. The vessel remained here 
until September 26, having steam windlass fitted. 

On September 27, at 3.30 p. m., proceeded to Wood’s Holl, Mass., 
having put into Newport over night on account of fog. Vessel remained 
at Wood’s Holl awaiting instructions until October 23, during which 
time the crew were variously employed about the station, discharging 
coal from schooner, ete. 

On October 23 received orders to sail for Battery Station, touching at 
New York and Saint Jerome Station en route. Took on board some 
articles for transportation to both stations; also took launch Cygnet in 
tow as far as New York. 

On October 24, at 6.50 a. m., cast off and steamed out of harbor with 
launch Cynget in tow, bound to New York. Arrived there and made 
fast to wharf at navy-yard, Brooklyn, at 8 a.m. next day. While there, 
received paymaster’s stores from navy-yard. 

On October 26, at 7 a. m., steamed down East River and proceeded 
outside of entrance to New York Bay; made several hauls of the trawl 
in the vicinity of Sandy Hook Light-Ship for the purpose of ascertain- 
ing if any of the English sole could be found which were deposited in 
that locality some years ago. Did not succeed in finding any. Weather 
looking threatening, came to anchor in the Horse Shoe, and were de- 
tained by bad weather until November 1. Got under way at 7 a. m. 
that morning and proceeded to sea, bound to Battery Station, touching 
at Saint Jerome Station en route, arriving there at 9 p.m. on Novem- 
ber: 2, where well-driving apparatus was landed. 

On November 3, at 9 a. m., got under way with launch 55 in tow and 
proceeded up Chesapeake Bay, came to anchor off Spesutie Island at 
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9.30 p. m., and arrived at Battery Station next morning; anchored in 


the channel opposite the station, where vessel remained until Novem- 
ber 20. The majority of the crew of the vessel were employed every day 
on work about the station, such work as the superintendent of the sta: 
tion required. 

On November 22 received instructions from the Assistant Commis- 
sioner, T. B. Fergusou, to proceed with vessel to Saint Jerome Station; 
got under way and proceeded down Chesapeake Bay, arriving next day. 
Took on board several wheelbarrows, three flames and gates to be trans- 
ferred to Battery Station. 

On November 25, at 4 a. m., got under way and proceeded up the 
bay to Battery Station, arriving there at 8.30 a. m. November 26. Got 
lighter alongside; put on board all articles received at Saint Jerome 
Station, which were transferred to superintendent of Battery Station. 
From then to December 3 the vessel remained at.the station. The ma- 
jority of the crew were employed in discharging coal for station, tend- 
ing dredging-machine and scows, wheeling mud, and assisting carpen- 
ter’s gang to build extension of hatching-house. 

On December 3 weather very cold (temperature 18) ; drifting ice began ; 
to come down the channel. Not being able to get alongside of wharf 
at station, and to prevent vessel from being frozen in, at 4 p. m. got 
under way and steamed down off Spesutie Island and came to anchor. 
About 10 p. m. found ice making about the vessel. Got under way 
and steamed down the bay and anchored above Poole Island. Next 
morning proceeded to Baltimore, Md., and awaited instructions. 

On December 24, at 9 a. m., went to Locust Point and took on board 
two small boilers and other machinery for transportation to Battery 
Station; then steamed up to Skinner’s ship-yard and made fast to 
wharf. 

On December 25 steamer Halcyon hauled alongside, and there were 
placed on board this vessel her cylinders, crank-shaft, and bed-plates, 
etc., to be taken to Battery Station as soon as the channel was open. 
From this time to December 31 ship remained at Pape ship-yard 
awaiting instructions. 


Woop’s Hou, MAss., September 12, 1887. 
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[X.—REPORT ON THE OPERATIONS OF THE STEAMER HALCYON 
FOR THE YEAR ENDING DECEMBER 31, 1886. 
[ Abstract. ] 


At the beginning of the year this steamer (formerly known as the 
Lookout) was at Battery Station in winter-quarters, where she remained 
undergoing repairs until March 28. The services of the crew were util- 
ized for various items of shore duty when not required for painting, 
cleaning, and overhauling the steamer and its apparatus. 

On March 28, with Assistant Commissioner Ferguson and William 
Hamlen on board, she proceeded to Baltimore, to take on articles for use 
in shad-hatching, and 12 men for spawn-takers. After returning, the 
vessel remained at the station until April 15, when she proceeded to 
Baltimore, and on the 17th to Saint Jerome Station, with the assistant 
commissioner on board. On April 18 and 19 pound-nets were visited 
between Smith’s Point and the mouth of Wicomico River.: Proceeding 
up the Rappahannock River as far as Layton, 100 stake shad gill-nets 
and 58 pound-nets were counted. The vessel, needing repairs, pro- 
ceeded to Baltimore, and was hauled out on the railway April 22, from 
which time until the 26th the shaft was undergoing repair. 

From April 27 to May 25 the Halcyon was ergaged in gathering and 
hatching shad spawn and in depositing the fry. <A detailed report of 
this work has been published in the Fish Commission Bulletin for 1886, 
page 295. The total number of eggs procured was 4,561,000, a number 
far in excess of any previous year. 

From the close of the shad season to May 27 the vessel was used for 
making freight trips between Battery Station and Havre de Grace. On 
that date she went to Wilmington, Del., with William P. Sauerhoff on 
board, to investigate the shad fisheries of the Delaware. After some 
Slight repairs had been made to the vessel the assistant commissioner 
came on board and inspected her, after which she proceeded to Balti- 
more, arriving on the 28th. From this point Major Ferguson accom- 
panied the vessel to Battery Station. 

In May the equipment was increased by the addition of a light naphtha- 
engine launch. On June 4 the steamer was loaded with lumber and 
stores for Saint Jerome. After discharging the cargo she steamed to 
Washington navy-yard, and arrived June 6. Two days later, accom- 
panied by the assistant commissioner, she proceeded to Saint Jerome, 
and afterwards to Battery Station. On June 10 the vessel proceeded 
to Havre de Grace, where the assistant commissioner left the ship. 
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From June 11 to the end of the month the vessel was used for several 
freight trips. 

On June 30 the steamer proceeded to Hawkins Hole, behind Hamp- 
ton Roads, and fitted up apparatus for the artificial hatching of crabs. 
On July 3 several female crabs were secured, the spawn of which was 
placed in hatching-jars. On July 8 deposited crab spawn in Elizabeth 

tiver. On July 10 secured the spawn of five female crabs and placed 

it in hatching-jars. On July 12 overhauled pound-nets in the vicinity 
of Back River Light. The catch of mackerel was very small, one net 
securing 130 mackerel and 25 pompanos, none of which were found to 
be ripe. . 

On July 28 the command of the vessel was turned over to William 
Hamlen, James A. Smith having been transferred to the command of 
the steamer Fish Hawk. 

On July 30 the vessel left Baltimore, bound for Wood’s Holl, reach- 
ing New York City on August 4 and Wood’s Holl on August 9. On 
the 26th of August search was made in the neighborhood of Cox’s Ledge 
for swordfish, without success. On August 26 proceeded, with the as- 
sistant commissioner on board, to Mattapoisett, Mass., to meet Gen. 
W.F. Smith. On the return trip to Woed’s Holl, without any known 
cause, the shaft snapped and the propeller was lost. The vessel was 
then examined by a submarine diver, and the broken shaft removed. 


On September 7, with the assistance of a diver, the wheel was recovered. 


from the channel. On September 14 the vessel was towed by the Fish 
Hawk to Bristol, R. I., and hauled up to Herreshoff Manufacturing 
Company’s wharf. While waiting to be hauled out on the railway the 
crew was engaged in painting and cleaning. On October 1 the vessel 
was towed to Providence, R. I, and hauled out on the dry-dock for re- 
pairs. 

On October 4 conveyed the assistant commissioner to I*all River. 
Later in the month trips were made to Newport, R. I.; New Bedford, 
Mass.; Noank, Conn.; and New London, Conn. At the latter place the 
assistant commissioner rejoined the vessel, and the compasses were 
tested by Lieutenants Waring and Scott, of the Albatross. 

On October 25 the Haleyon, with the assistant commissioner on board, 
left Wood’s Holl for Battery Station, where she arrived October 29 and 
remained until November 1. After this various trips were made to Bal- 
timore, Saint Jerome, and Annapolis, at which latter point the assistant 
commissioner joined the ship. 

In the early part of December the vessel got aground from dragging 
of anchor, and it was impossible to get afloat until the 9th, when the 
tugs Pacific and Champlin towed her to Havre de Grace. In endeavor- 
ing to get off, the condensing-pipe was broken. This necessitated going 
to Baltimore for repairs, where she remained alongside of Skinner & 
Son’s railway wharf until the close of the year. 

BauLirmore, Mp., January 4, 1887. 
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X.—REPORT UPON THE OPERATIONS OF THE U. 8. FISH COM- 
eae SCHOONER GRAMPUS FROM JUNE 5, 1886, TO MARCH 
15, 1887. 


By J. W. COLmuiIns. 


The Grampus was completed by the contractor, and went into com- 
mission on the morning of June 5, 1886, previous to which time the offi- 
cers (first mate, D. E. Collins; second mate, J. M. Coombs; machinist, 
G. W. Williams), three seamen, and the cook had joined her and were 
assisting in making preparations for sea. At 10.40 a. m. on the 5th of 
June, we left Noank, Conn., and arrived at Wood’s Holl on the after- 
noon of June 6. OnJ une 8 we sailed from Wood’s Holl for Gloucester, 
where we arrived at 6.30 p.m. on the following day. Boats and fishing 
gear which had been made at Gloucester were taken on board at that 
place, and some necessary changes were made in the sails. On June 
14, left Gloucester for Boston, arriving at the latter place the same 
afternoon. The chronometer and other instruments and apparatus 

,were taken on board at Boston. Returned to Gloucester June 16; 
on June 22 sailed from Gloucester for Wood’s Holl, reaching the latter 
place at 7 p. m. on the following day. The vessel remained at Wood’s 
Holl until August 12, the time in the interim being spent in making the 
necessary preparations for a cruise. 

On the morning of August 12 we left Wood’s Holl on a cruise to the 
so-called “tilefish grounds,” which lie along the northern edge of the 
Gulf Stream, in depths varying from 75 to 175 fathoms, between the 
meridians 70° and 73° west longitude. 

After leaving Wood’s Holl we went to Newport for bait, arriving at 
that place the same evening. A supply of menhaden bait was obtained 
on the 13th from fishing steamers off Wickford, and the next day a 
quantity of clam bait was purchased at Newport. 

At 5.40 p. m., August 14, got under way at Newport and proceeded 
to sea. On the afternoon of August 15 three trawls were set in 96 
fathoms, latitude 39° 59’ N., longitude 70° 15’ W. 

From this time until and including August 21, trials were made 
every day, with the exception of August 17 (when it was too rough to 
fish), with hand-lines and trawl-lines in depths varying from 60 to 160 
fathoms, at intervals of from 5 to 20 miles apart, until a position was 
reached, latitude 39° 20’, longitude 72° 04/ 15’’, where the trawls were set 

[1] 701 


702 REPORT OF COMMISSIONER OF FISH AND FISHERIES. eal 


for the last time during the cruise. The results of these trials for fish 
were very meager. A few common hake (Phycis chuss) and silver ha 7 
or whiting constituted the chief part of the catch. ; 

On the morning of the 18th, at 5.30 o'clock, I noticed a large number 
of small horse-mackerel (Orcynus thynnus) alaneaie: running with the 
vessel. We immediately put out two bluefish troll-lines and caught 
10 of the fish. Such of them as were not severely wounded we put ing F 
the well, but some of them soon died. We had one of them cooked — 
and found it very palatable, the flavor resembling somewhat that of the — 
common mackerel. These fish were of uniform size, and, approximately, — 
about 18 to 22 inches in length. Although they beard to bite readily — 
at troll-hooks when first put out, it was not long before they refused to 
take them, and all subsequent atcapts at capturing others on hooks — 
proved unavailing. These fish exhibited a remarkable peculiarity, and — 
one which I have not previously noticed in similar species. While the — 
vessel would be lying to, drifting, they would remain around her, their — 
presence being detected by an occasional flash of white, as they turned — 
in the water several fathoms below the surface. But as soon as the ~ 
vessel was under way and sailing through the water, they would rise — 
- near the surface and follow along on both sides, seemingly taking great — 
delight in chasing her, their movements resembling those of the common _ 
porpoise or dolphin (Delphinus delphis); the chief difference being that — 
the tunny exhibited no disposition to “play” under the bow as the dol- — 
phin does, but contented itself with keeping near each quarter of thé 
vessel. It may be remarked here (though somewhat anticipating the 
rest of the report) that this school of fish remained alongside of the — 
vessel for two or three days and nights, following her with unflagging — 
vigilance, and with seemingly increasing numbers. For most of the — 
time when the vessel was sailing, many hundreds of these fish could 
be seen on each side and astern, sometimes as far off as 200 fathoms, 
running down the slope of a wave. Several were struck with the har- 
poon, but our latest efforts to catch them on a trolling-line proved abor- 
tive. Mr. Newcomb saved the gills from some of the dead specimens, 
parasites having been observed on them. | 

The object of this cruise was mainly to ascertain if any tilefish (Lo- — 
pholatilus chameleonticeps) could be found on the grounds where this / 
species had existed in such abundance prior to the great mortality which 
occurred to the same in the spring of 1882. No tilefish were taken on 
the grounds visited, and, so far as could be ascertained, by examination 
of the stomachs of the fishes caught, there was a decided scarcity of 
food suitable for the Lopholatilus. 

The attempts to catch the tilefish having now continued for six days, 
and our researches having extended over a stretch of ground nearly 120 
miles in length, where the Lopholatilus was formerly known to oceur in 
large numbers, it seemed to me undesirable to pursue the investigation 
to greater length, more particularly as our bait at this time was quite — 
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unfit to use. I think it is now safe to say that the large number of sets 


- made with the trawl-line on this occasion, together with the trials made 


t 


with hand-lines, clearly demonstrate the fact, that, if the tilefish has 


not become absolutely extinct in this region, it is certainly so rare that . 
the chances of obtaining it are limited. It is possible that in other re- 


gions it may be found, or it may be taken, at some later period, in the 


- locality visited by us, but at the present time it seems very doubtful if 
it exists along the northern borders of the Gulf Stream to the eastward 


of 73° west longitude. 

It is a somewhat remarkable fact, and one seemingly worthy of notice 
in this place, that, with Cheon ale few exceptions, the fish caught 
had no food in or stomachs. Hake are notably voracious, and it is 


reasonable to infer that if food is abundant in this region there would 


be as good evidence of it as when, in former years, the tilefish were 


_ found gorged with crustacea, etc. 


We left the tilefish ground on the evening of August 21. It was 
calm and foggy during the a. m. of the 23d. At this time we were off 


_ to the southward of Block Island, about 15 or 16 miles distant. Here 


nae 


we saw several schools of porpoises running in various directions. In 
the afternoon the wind increased from a light air to a moderate breeze 
from the southward. We headed in for Martha’s Vineyard. The fog 
cleared for awhile, and Block Island was seen. A number of hagdons 
(Puffinus major) were seen on the previous day off Long Island, and 


‘others were noticed to-day. At 12.40 p. m. I succeeded in wounding 


one, which we secured alive, and brought it on board. 

We arrived at Wood’s Holl on the afternoon of August 24. sAs soon 
as the collections which had been obtained on the cruise were landed, 
together with such portion of the vessel’s equipment as was not required 
for work in the immediate future, preparations were made for a trip to 
the eastern fishing banks in quest of halibut, which, it was hoped, 
might be brought into port alive in the vessel’s well, thus affording an 
opportunity for experimentation in the artificial propagation of this im- 
portant and valuable species. 

The large iron steam windlass and the engine and boiler used on the 
Grampus having been found too heavy for her, the accumulation of 
weight forward making it difficult to keep the vessel in trim, and caus- 
ing her to pitch and send heavily in a seaway, the Commissioner de- 
termined to have them removed and to substitute instead a wooden 
windlass, such as is ordinarily used on fishing schooners. 

The boiler and steam pump were landed at Wood’s Holl, and, arrange- 
ments having been made with Gloucester parties to make the necessary 
changes in the windlass, we left Wood’s Holl on September 1, and on 
the following day reached Gloucester. 

On the afternoon of the 2d the vessel was hauled out on the railway 
to have the condensing pipes taken off her bottom, and at high water 
the next day she was launched again and moored to the railway pier, 
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where she lay nearly all the time while the new windlass was being 
made and put on. 

The construction of the vessel’s deck-frame forward of the foremast, 
though well adapted to the requirements of a steam windlass such as 
had first been put on her, was not so well suited for the support of a 
wooden windlass. It was necessary to put in a new deck-beam for the 
windlass bitts to rest on and fasten to, and also a new pawl-bitt. To 
do this the deck had to be taken up forward of the foremast, running 
back of the forecastle in places to break joints. New decking had also 
to be put in where the hole for the smoke-stack of the steam boiler had 
previously been cut. 

The change in the windlass rendered necessary a change in the stow- 
age of the chain cables. These had been stowed under the forecastle 
floor, forward of the foremast, but under the new arrangement they 
were placed in boxes built on the after side of the forecastle bulkhead. 
This carried the weight of the chains—some 6,500 pounds—about 10 
feet farther aft, nearer the center of the vessel; a desirable change, 
since she would thus be less liable to pitch and send heavily in a sea- 
way. 

September 6 the iron windlass was landed, and the next day it was 
shipped to Wood’s Holl. Some delay was experienced in getting the 
new windlass completed, owing to the fact that several days’ work were 
expended on the stick of timber first selected before it was found to be 
unfit for the purpose. The work of the carpenters, calkers, painters, 
and plumbers was finally completed at noon of September 22. 

Previous to this, at 9.40 a. m., September 15, Mr. James Carswell, ex- 
pert fish-eulturist, reported on board, he having been ordered on from 
Washington by the Commissioner to join the vessel for this cruise to 
the banks. Mr. R. L. Newcomb joined the vessel cn the 21st to make 
the cruise in the capacity of naturalist. 

It was thought that there was at least a probability of finding hali- 
but with ripe eggs, which might be taken from the fish and impregnated 
on the ground. In this event it would be necessary to have some de- 
vice to keep the eggs in, so that they would retain their vitality and go 
on in their development until the vessel reached Wood’s Holl. Mr. 
Carswell devised and had made two wooden frames, each capable of 
holding two of Chester’s glass hatching-jars. These frames were so 
arranged that they would float in the well, thus supporting the nearly 
iminersed jars, their motion being regulated by upright wooden guides 
nailed to the side of the well, though they were not prevented from 
oscillating with the movement of the vessel in a seaway. Ten of the 
Chester jars were sent on from Wood’s Holl and taken on board; also 
pans, dippers, etc., that were required for fish-cultural purposes were 
purchased. 

The season was at hand when heavy weather might be expected on 
the banks. The foretopmast was therefore sent down and the rigging 
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set up taut before sailing. September 21 we took on board six tons of 
ice, and the next day, just before sailing, the water tanks were refilled. 

As previously mentioned, the repairs on the vessel were completed 
at noon of September 22, and at 4.20 p.m. of the same day we sailed 
on a cruise to the banks under the following orders: 


U.S. COMMISSION OF FISH AND FISHERIES, 
Wood’s Holl, Mass., September 19, 1886. 

Sir: As soon as the repairs and alterations incident upon the com- 
pletion of the new windlass are completed, you will proceed with the 
Grampus to some one of the eastern banks for the purpose of determin- 
ing the possibility of bringing in cod and halibut living, in connection 
with the artificial propagation of these species. If you can add some 
living haddock or pollock or others of the gadoid fish, you will do so. 
Should you find any of these fish spawning, it may be well to try the 
experiment of stripping them on the spot, and bringing the eggs in 
under such conditions as you and Mr. Carswell may decide upon. The 
locality to be visited, and the period of your stay, are left to your dis- 
cretion. The vessel will return to Wood’s Holl with its cargo. 

You will also obtain as good a series of the sea-fowl of the coast as 
you can secure, procuring aS many duplicates as possible. A few speci- 
mens of each species should be brought in the flesh, to be forwarded to 
the National Museum. 

Very respectfully, 
SPENCER F. BAIRD, 
Commissioner. 
Capt. J. W. COLLINS, 
Commanding Schooner Grampus, Gloucester. 


We passed Eastern Point at 5.25 p. m., and at 11 a. m., September 
23, we spoke the schooner Carrie HE. Payson, of Portland, one of the 
gill-net herring fishing fleet, off Wood Island, Maine. From her we ob- 
tained 8 barrels of fresh herring, which we immediately iced for bait. 

As soon as the bait was on board (at 11.50 a. m.) we filled away on 
port tack, close hauled by the wind, heading SE. $8., with a moderate 
breeze E. The latter part of the day was rainy, with light to moderate 
wind from E. to SE., varied by calms; weather threatening in appear- 
ance. 

We went into Portland Harbor for the night, in company with a large 
fleet of fishing and coasting vessels, and at 8 p. m. anchored off Fort 
Preble. 

. <At6a.m., September 24, we got under way, and ran out of Portland 
_ with a light breeze, which varied from W. to WNW. The wind gradu- 
aily increased during the p. m., and at midnight blew a moderate gale 
from NNE. 

The wind blew stiff during the first part of the 25th, decreasing to 
moderate breeze at meridian. 

S. Mis. 90-——45 
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At 12.15 p. m. sounded in 49 fathoms, hard bottom; latitude 43° 05/ 
N., longitude 65° 15’ W.; put out 5 hand-lines and caught 17 cod, mostly 
of small size, and one haddock. These were all put into the well, but 
9 of the cod soon died. Their ovaries and spermaries were very small, 
apparently not at all advanced in development. Nothing was found in 
the stomachs of the fish except a few pieces of partially digested squid. 
Squid were seen in the water following up the fishing gear, but none 
could be caught on a squid-jig that was put out. 

We lay to fishing one and three-quarters hours, and got under way at 
2p.m. Just previous to this a school of porpoises came alongside the 
vessel for a brief time, but did not “ play” under the bow when we kept off. 

At 2.45 p.m. spoke schooner Garibaldi,* at anchor in 82 fathoms (ap- 
proximately), trawling for cod. Her captain came on board. He re- 
ported having good fishing, and said he caught a halibut that day, 
which was then on deck among the recently caught codfish. 

Mr. Carswell and I went on board the Garibaldi to ascertain what 
stage of development the reproductive organs of the halibut were in. 
It was a male, of about 25 pounds’ weight. Its spermaries, though not 
ripe, were in an advanced condition of development. 

In the evening, as we lay becalmed, about 200 squid were caught, the 
majority of which were put into the well alive. They seemed to live 
without any difficulty, but in a few days they nearly all made their es- 
cape through the holes in the bottom of the well, which are large enough 
to allow a somewhat bulkier animal to pass through if he chance to hit 
directly in a hole. 

There was a moderate breeze from SSW. on the morning of the 26th, 
but the wind rapidly augmented in force, blowing a stiff breeze at 3 p. 
m. and somewhat stronger after that, veering westerly. We ran to the 
eastward, along the southern border of La Have Bank, making occa- 
sional soundings and trials for fish with hand-lines, but without success. 
Only one of the cod put into the well yesterday remained alive to-day. 

At 11a. m., while we were lying to trying for fish, the schooner Mabel 
Leighton, of Gloucester, spoke us, and her captain, Charles H. Green- 
wood, told me that he had a large squid on board which he would give 
to the Fish Commission. I immediately went on board the Leighton 
and got the squid. It proved to be the “ broad-finned squid” (Stheno- 
teuthis megaptera Vervrill), of which no perfect specimen had heretofore 
been obtained in the United States. The only perfect specimen pre- 
viously known was picked up on Cape Sable, Nova Scotia, and it is 
now in the Provincial Museum at Halifax. 

Captain Greenwood said the squid had been caught on the previous 
evening by John F. McDonald, one of his crew, who was fishing with 
an ordinary squid-jig. The locality where it was taken was off the 
southern part of La Have Bank, near the meridian of 64° W., and in 
82 fathoms of water. 


*This vessel was destroyed by fire October 2, near Murder Island, off the west coast 
of Nova Scotia. 
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I made the following measurements of the specimen before putting it 
into alcohol: 


Ft. In 
Total length (tip of tail to end of longest tentacles) ....-....---..---.- eee 4 4 
UO OUCESL Gemiaele, CACM) ij ccancsu <ss.oc wale Wiscis a sje cade cccwicealssts aia 
Memrenuonbody, .exclusi ve: Of heady. ice us econ ss ee wo chicas aelalsisinswiewele suid 1 74 
Menctmokmpper pair oarms, Cachi oso) ole occ ce occ mcs Sele te oe ener 0 83 
Hencthiof pair of arms next the upper ones; each. .-...------ -s6c-.--------- OTL 
Circumference of body, 2 inches behind the junction with the head --..-...-- Ls 


At noon we filled away and ran to the eastward. and at 1.45 p.m. 
spoke the schooner M. A. Baston, of Gloucester, a halibut catcher, at 
anchor in 220 fathoms. Her position, as given by Captam Thompson, 
was latitude 42° 47’ N., longitude 63° 12’ W. 

After lowering and furling the mainsail and laying the vessel to 
under foresail and jib, I went on board the Baston, accompanied by Mr. 
Carswell. 

On her deck were 12 to 15 halibut that had just been caught. .The 
fish were opened and examined to ascertain the condition of the repro- 
ductive organs, These were found in various stages of development ; 
some well advanced, but none fully ripe. 

Captain Thompson reported halibut fairly plentiful, and thought we 
might get enough for our purposes if the weather proved favorable. I 
therefore concluded to lay to by his vessel and wait for an opportunity 
to fish. 

The next day, September 27, was very unfavorable for our purpose, 
since we had to set under sail, or make a “flying set,” as it is often 
called. It was raining in the early morning, with a fresh WSW. wind. 
At 7 a. m. the wind hauled to WNW.; the rain ceased, and was imme- 
diately followed by a thick fog, which continued till 11 a.m. Between 
meridian and 4 p.m. the wind hauled from NW. to NE., increasing in 
force, with a rough choppy sea and current setting southwesterly with 
considerable strength. 

The crew of the Baston went out about noon to haul their lines, which 
had been previously set. Two of her dories, each having two men, 
were brought so far to leeward by the change of wind that they could 
not reach their vessel. Indeed, the men could make little or no head- 
way against the wind, sea, and current. Anticipating a difficulty of 
this kind, I had run down to leeward of the Baston, and a lookout was 
kept for any of her boats that might be in that direction. The men in 
the first dory we picked up were considerably exhausted. They had 
been unable to find their gear, and had been rowing continuously for 
several hours; they could then scarcely hold their position against the 
sea and wind. After getting the boats on board we beat up to wind- 
ward of the Baston, hove to, hoisted out her dories at 5.50 p. m., and 
her men returned to their vessel. 

On the 28th the wind was moderate from ENE. in the morning, veer- 
ing southeasterly in the evening. We set two codfish trawls, each hav- 
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ing 1,000 hooks, in from 90 to 110 fathoms, pebbly bottom; position 
(5013), lat. 42° 50’ N.; long. 63° 20’ W. This set was made chiefly to 
procure cod, hake, ete., to use as bait for catching halibut. There was 
also some probability of catching a few of the latter species. The total 
catch was as follows: 60 cod; 81 hake (P. chuss); 37 cusk (Brosmius 
americanus); 5 pollock (Pollachius carbonarius); 2 small skates; a few 
shells, chiefly whelks (Buccinum), and some sea anemones. The follow- 
ing birds were collected during the day: 6 common hagdons (Puffinus 
major), 1 biack or sooty hagdon (P. fuliginosus), 7 jegers, and 1 young 
herring gull. 

It was rainy during the first part of the 29th, and too rough and blowy 
to fish. In the afternoon the weather improved slightly, but the wind 
blew fresh all day, with occasional squalls and a choppy sea. Shortly 
before noon the M. A. Baston’s dories went out to haul the trawls which 
had been set the previous evening. Soon after, we passed close to the 
Baston’s stern, and Captain Thompson hailed, saying he had ordered his 
men to give us any smail halibut they should get which appeared to be 
strong enough to live in our well. Being very desirous of ascertaining 
whether or not halibut that were caught in deep water (200 to 350 
fathoms) could be kept alive in a vessel’s well, I deemed it best to ac- 
cept this generous offer. Accordingly, during the afternoon we got 4 
halibut from the Baston’s dories, the fish varying in size from 18 to 
about 50 pounds weight each. They appeared tolerably lively when put 
into tie well, but they soon died, the last of them being dead on the 
following morning. The birds collected on the 29th were as follows: 3 
hagdons, 1 noddy (Fulmarus glacialis), and 4 jegers. 

September 30 was moderate, with fog in the latter part of the day. 
We set two halibut trawls to the westward of the M. A. Baston, begin- 
ning to set about 2 miles from her in 321 fathoms. The strong cur- 
rent carried the gear nearly 2 miles to the westward before it fetched 
up. The depth at the northwestern end of the trawls, where they 
brought up, was 266 fathoms. After the gear was set, and while we 
were waiting for the time to arrive when it should be hauled (between 
10 and 11.30 a. m.), several birds were shot, as follows: 8 hags (P. major), 
4 kittiwake gulls, and 6 jegers. 

Much difficulty was experienced in hauling the trawls, owing to the 
great tenacity of the sticky clay bottom, into which the anchors were 
buried. The difficulty was increased by one of the trawls of the schooner 
Gertie May, of Portland, going across one of ours, the result being that 
our gear parted and we lost nearly half of one trawl.* 

We caught 19 halibut, 14 of which were put into the well alive. 
Eleven of the live halibut were caught on a portion of trawl that we 


*The Gertie May had just arrived at this place, from the eastward, and had set under 
sail some time after our gear was out. The current swept one of her trawls afoul of 
one of ours—a result that could not be anticipated, since no indications of the strong 
westerly tide were apparent to one on a vessel under sail, more particularly as there 
was little surface current. 
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hauled on board the vessel. These fish were lifted over the rail with 
the greatest care. They were immediately unhooked and put into the 
well. Every possible effort was made to guard against the fish receiv- 
ing any injury. The conditions under which they were captured were 
certainly as favorable as they well could be, in deep water, to insure 
their living in the well; and it was felt that this would be an unusually 
good test of the feasibility of keeping alive halibut that had been 
caught in such a depth. The result, however, was contrary to our 
hopes; for, although we did not complete hauling the lines until 8.25 p. 
m., six of the fish were dead next morning, and all died in less than 36 
hours after they were put into the well. This, though somewhat dis- 
couraging, was not entirely unexpected. It is self-evident that a fish 
taken from a depth of 200 to 300 or more fathoms must undergo a very 
great change in pressure and temperature in reaching the surface. 
Such changes are generally fatal to many species of fish, and might be 
particularly so to a halibut caught on a trawl-line, and which must 
necessarily be half drowned and so much exhausted that it would not 
have sufficient vitality left to endure what otherwise it could success- 
fully withstand. It will, therefore, in my opinion, be difficult, if not 
absolutely impracticable, to get halibut from deep water which will have 
sufficient vitality to live until they can be carried into port alive. 

This being the case, the attempt to obtain a supply of gravid halibut 
will be attended with many difficulties, and it is probable that success 
will be attained only after considerable experimentation. The fact that 
the breeding grounds of the halibut are usually, so far as known, in 
depths ranging from 150 to 400 fathoms, and that the species is now 
seldom found in any considerable abundance in shallow water, compli- 
cates somewhat the solution of the problem. 

It is, however, a fact that halibut may yet be caught in a few locali- 
ties on the west coast of Newfoundland, and along the shores of south- 
ern Labrador, in very shallow water—d to 15 fathoms—during mid- 
summer. There is a strong probability that fish caught there would 
live for a considerable period in a vessel’s well. The conditions of the 
water in the well would be the same as those in which they were liv- 
ing, and their capture on such shallow grounds would not seriously af- 
fect their vitality. It is, of course, not yet certain what effect the 
change of temperature might have on them before they arrived at 
Wood’s Holl, for undoubtedly there would be a considerable difference 
in this respect between the littoral waters of Newfoundland and Lab- 
rador and those of southern Massachusetts. 

We had hoped that some fish might be found with ripe eggs and 
milt, so that the eggs could be impregnated and some experiments 
made with them on board. But, although the majority of the halibut 
we caught, as well as those seen on board of the M. A. Baston, were 
apparently well advanced, none of them were ripe. This fact, together 
with our total lack of success in keeping any halibut alive, made me 
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determine to fish in shallower water the remainder of the trip, since it 
was possible halibut might be caught there, and if we’got any they 
would have a much better chance to live. 

The halibut we dressed had almost nothing in their stomachs. In 
eight that were carefully examined we found only a few bones, and 
pieces of fish that were wholly or partially digested. Among these I 
recognized the head of a “hand-saw” fish (Alepidosaurus feroa). 

The wind blew a gale on the ist and 2d of October, backing from 
SSE. on the morning of the Ist to WNW. and W. on the evening of 
the same day, blowing a smart gale, with a heavy cross-sea. On the 
2d the wind veered from W. to NW. and blew a moderate gale, with a 
sharp choppy sea and heavy tide rips. This being the first gale of any 
magnitude to which the Grampus had been exposed, her movements 
were noted with care and interest. During the heaviest of the gale she 
lay to very steadily under a double-reefed foresail. She lay close to the 
wind, varied little more than one-half point in the direction of her head, 
and made comparatively little leeway. Later, the forestaysail, with the 
bonnet out, was sef with the reefed foresail. Under this sail she lay 
steady and was very weatherly. In all cases she was remarkably dry 
on deck, apparently had less pitching and sending motion than the 
average vessel of her size, but her sideways motion was rather quick, 
as it generally is in small craft, though she lurched far less heavily 
than the ordinary fishing schooner. 

The weather was fine on October 3, with a moderate breeze, varying 
from NW. to WSW. Between 7 and 8 a. m. two halibut trawls were 
set in 80 fathoms, latitude 42° 52’ N., longitude 63° 04’ W. No halibut 
were caught. The total catch was as follows: 18 cusk, 8 hake, 9 cod, 
7 spiny-backed dogfish (Squalus), 1 blue shark, and 2 small skates. 

This result, with our previous experience, led me to think it nearly 
useless to remain ionger on La Have Bank. I therefore determined to 
work to the westward and be governed by circumstances as to whether 
we tried on Brown’s Bank or Seal Island Ground, or both. Scattering 
halibut are sometimes found on these fishing grounds, and to visit them 
offered the greatest probability of success in seeking fish in moderate 
depths. 

Fine weather prevailed on October 4, with moderate to fresh breeze, 
varying from SSW. to W. 4S. At 11.40 a. m. sounded on Roseway 
Bank, in 39 fathoms, sand and pinkish colored bryozoa; latitude 43° 
19’ N., longitude 64° 40’ W. Hove to under mainsail ond foresail and 
put out hand-lines. Cod were abundant. In about one and one-half 
hours we caught 50 or 60 cod and 4 haddock, all of which were imme- 
diately put into the well. Those fish which had swallowed the hook in 
biting generally had their gills wounded in getting the hook out. They 
died in a short time, and about one-third of the whole number had to 
be removed from the well. These were dressed and iced for halibut 
bait. Almost nothing was found in the stomachs of the fish that were 
dressed, and their generative organs were very little developed. 


Se, 
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Shortly after meridian the supply of drinking water was reported 
nearly exhausted, and [ determined to go into Shelburne to fill water. 
Avcordingly, at 1.30 p. m., we got under way, and at 5.30 p. m. anchored 
in Shelburne, above Sand Point. Upon going on shore I learned that 
it would be necessary to go to the village of Shelburne, 5 miles further 
up the harbor, to fill water or to get other necessary supplies. 

It was calm and foggy on the morning of the 5th, but at 9.30 a. m. 
the fog cleared off and a light northerly breeze sprang up. We imme. 
diately got under way to beat up to Shelburne village, but the wind 
was exceeding light, with occasional periods of calm, so that it was 
1.30 p. m. when we anchored near the wharves. 

At 10.50 a. m., on October 6, we got under way to go down the har- 
bor to Sand Point. While beating down the harbor we met the schooner 
Laura Sayward, of Gloucester, whose captain spoke us and reported his 
vessel in distress, she being short of water, provisions, and light, In 
compliance with his request, I gave him 2 gallons of kerosene to supply 
his immediate need of a light, and also gave him a letter of introduc- 
tion to I’. C. Blanchard, esq., a citizen of Shelburne, who is a law part- 
ner of Mr. White, the American consul, asking him to use his good 
offices to assist Captain Rose in obtaining a supply of provisions, 
enough at least to enable him to reach home.* I have since learned 
that the officials at Shelburne refused to permit the captain of the Laura 
Sayward to buy provisions. 

At 1.30 a. m., October 7, we got under way and left Shelburne. After 
getting out of the harbor a course was steered for Cape Sable, and it 
was my intention to set halibut trawls near the cape if the weather 
proved favorable, since reports had reached Shelburne that a consid- 
erable number of halibut had been taken in that locality a few days 
previously. But when we had reached the locality where it was pro- 
posed to fish, the wind blew fresh, and there was a sharp choppy sea . 
running. It was too rough and windy to set trawls, therefore we ran 
into Pubnico for a harbor. 

On the morning of October 8 we left Pubnico, but the wind was 
light, and we did not reach any fishing ground until the forenoon was 
well advanced. At 10.20 a. m. halibut trawis were set in 22 fathoms 
between Bon Portage and Seal Island, latitude 48° 25’ N., longitude 
65° 51’ W. Nothing was caught except 9 spiny-backed dogfish and 
17 skates, also a few sea lemons. Hand-lines were also put out, both 
before and after the trawls were hauled, but only dogfish were caught. 

At 1.35 p. m. put out boat dredge, the vessel at this time drifting in 
a calm with the flood tide setting toward the Mud Islands. A small 


* The letter was as follows: ‘‘This will introduce to you Capt. Medeo Rose, of the 
schooner Laura Sayward, of Gloucester. He has just arrived here in a distressed con- 
dition, being short of provisions and water, owing to heavy adverse winds on his pas- 
sage home from the banks. 

“T know, of course, that he has the right to fill water, and I trust you will have 
no difficulty in securing for him sufficient supplies to obviate any risk of actual dis- 
tress on his passage home from here.” 
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quantity of marine life, chiefly shells and crustacea, was obtained from 
the dredge, but when it was put out again, at 2.10 p. m., the net bag 
was torn open by the rocky bottom and nothing was taken. 

On October 9 two sets were made with halibut trawls on the Seal 
Island Ground, the localities being as follows: First position, latitude 
43° 04’ N., longitude 65° 54’ 15” W.; depth, 50 fathoms; pebbly bot- 
tom. Second position, latitude 43° 06’ N., longitude 66° 07’ W.; depth, 
40 fathoms; bottom, sand and gravel. 

Catch: First set, 39 dogfish, 10 skates, 15 cusk, and a few sea lemons. 
Second set, 21 dogfish, 9 skates, and 5 cusk; also 2 small sponges ate- 
tached to stones and gravel. 

At 4.40 p. m. the dories came alongside from hauling the trawls for 
the second time and were hoisted on deck. At the same time the boat 
dredge was put out, with 125 fathoms of towing line payed out on it. 
Nothing was got in the dredge. 

The absolute failure which we had met with in the various attempts 
made to catch halibut in moderate depths convinced me that there was 
small probability of catching any fish of this species in shallow water, 
unless we were prepared to continue our cruise several weeks longer, 
for a new supply of bait would have to be obtained to start with, the 
small quantity of herring we had left on board being then unfit for use. 
Our ice was also exhausted. Besides this, little suecess could be ex- 
pected so long as dogfish remained so abundant as we had found them 
on Seal Island Ground, and we certainly could not expect to find them 
less plentiful on Brown’s Bank. For, not only will these pests of the 
fisherman gather round a trawl when it is being set, to eat the bait off 
or get caught, but their presence on a fishing ground is usually suffi- 
cient cause for other species to leave, at least to such an extent that 
other fish are seldom plentiful. 

Not considering it desirable to refit, I determined to return to Wood’s 
Holl. Therefore, as soon as the dredge was hauled, shortly after 5 p. 
m., October 9, we filled away, and after a pleasant passage—most of 
the time with unfavorable winds—we arrived at Wood’s Holl at 9.45 
a.m. on the 12th of October. 

No noteworthy incident occurred on the passage home, with the sin- 
gle exception of falling in with three fishing schooners while beating 
down the eastern side of Cape Cod, on the afternoon of the 11th. As 
they were going in the same direction that we were bound, and all of 
them some distance to the windward of us (from 4 to 10 miles), it was 
a fair opportunity, at least a better one than had previously been af- 
forded, of making a comparative test of the sailing qualities of the 
Grampus when beating dead to windward. Two of the vessels, a 
large two-masted clipper schooner of about 150 tons register, and the 
other a craft of perhaps 70 tons, we outsailed very much, beating them, 
at the most moderate estimate, two knots an hour, dead to windward. 
The third vessel is reputed to be one of the best sailers in the fishing 
fleet. At 2 p.m., when we were 4 or 5 miles to windward of Cape Cod 
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Highland Light, she was just fairly in sight to windward, the upper 
part of her sails showing above water, and with glasses I made her 
out to be a fishing vessel, beating to the southward. We gained on 
her rapidly, and at 9.30 p. m. we weathered her, when just off the bell 
buoy north of the Pollock Rip. The distance made to windward by 
our vessel did not exceed 28 miles, and though the other vessel towed a 
seine boat, the rate at which we outsailed her proved that the Grampus 
can at least make a fair rate of speed in windward work. 

Since the latter was designed for an improved type of fishing vessel 
(more particularly, however, to obtain greater safety), it is gratifying 
to find that she is more than commonly swift, since speed is an impor- 
tant and necessary qualification in a schooner which must be employed 
in most branches of our fisheries. 

The collections and fish obtained on the trip were landed on the 12th 
and 13th. Reference is made to the following notes, prepared by Mr. 
R. L. Newcomb, for a statement of ornithological collections: 

List of ornithological specimens obtained by the U.S. Fish Commission schooner Grampus, 
JSrom September 26 to October 9, 1886, inclusive. 
[By Raymond L. Newcomb.] 


Date. Where-obtained. Remarks. 


S. pomatorhinus. 


1886. 
Sopisooe | Mar AVE NRIs". saceariecidsacccccsts os cee se Fourteen specimens wero obtained. One of 
e them was in the dark plumage. 
DOMMIUasaVOreste et css Cet cece stent ote seine. Two specimens secured. 
Oct. 9 | Southeast of Nova Scotia, lat. 43.03 N., long. Twenty-one specimens were obtained. Four 
65.55 W. of these were in the dark plumage. 


Stercorarius buffonit. 


9 | Southeast of Nova Scotia, lat. 43.03 N., long. | Two specimens were obtained. 
65.55 W. 


Pufinus major. 


Benteocn |pluarlave Ridcesse-seecen ses soecee scenes ate Six specimens procured. 
29) Pia HaveiBanke! i hise Wakes sdsecideseshdeles Two specimens procured. 
SN Baa WOW essen cetera cca cijceeiaeces cease Six specimens procured. 


P. fuliginosus. 

23) \laa) ave IRIG OS <.2'0:5 cnn s0se= ales San cictaaak One specimen was obtained. 
L. argentatus, var. Smithsonianus. 

ASN Sad av OP RAG CGS, « = ctacccem ciece ane asian eaeete One immature gray specimen was taken. 


Rissa tridactyla. 


20) Bas ave Bank tsa. sins scnicjes ctaealecte cet sotesk One adult and three immature specimens were 
obtained. 
Chol arave Rid 6s! s.054- cess Secet cob eode sense One adult specimen procured. 
9 | Southeast of Nova Scotia, lat. 43.03 N. , long. | Three specimens were obtained. 
65.55 W. 
Sterna macroura. 
Bopicoi Gal Have Bank scncsss. + asn cee <cic,Jcecdcccneres One specimen obtained. 


O. leucorrhoa. 
200) ual Have RidG@S) <<. s5.secc-ccn-- oes ecinencee Seven specimens obtained. 
Sula bassana. 
Oct. 9 | Southeast of Nova Scotia, lat. 43.03 N., long. | Two immature specimens were obtained. 


65.55 W. 
M. velvetina. 


4 | Passage from La Have to Roseway Bank...| One immature specimen was obtained. 
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Mr. James Carswell, who had been on board during the trip to the 
banks as an expert fish-culturist, left the vessel October 13, after her 
arrival at Wood’s Holl. 

On October 14 we got under way and made a short run to Gay Head 
to observe the movements of the fishing vessels, which were then en- 
gaged in hook-and-line mackerel fishing about the western end of Vine- 
yard Sound. Mr. Thomas Lee, naturalist of the steamer Albatross, 
accompanied us, and he and Mr. Newcomb interested themselves in col- 
lecting and making observations on the sea birds that were seen near 
Gay Head. Wereturned to Wood’s Holl in the latter part of the after- 
noon. 

Having made preparations for a new cruise, we left Wood’s Holl on 
October 17, for Gloucester, where we arrived on the following day. A 
supply of hand-line gear for catching pollock was obtained. 

It was necessary for me to remain on shore to attend to business 
matters connected with the vessel and to do other necessary work for 
the Commission. Therefore, on October 20, I ordered the first mate, 
Mr. D. E. Collins, to take command of the vessel, and when the weather 
permitted to proceed to the fishing grounds in Massachusetts Bay and 
to the eastward of Cape Ann and procure as many live cod, pollock, 
etc., as practicable. 

On October 24 the anchor of the vessel fouled a telegraph cable on 
Jeffrey’s Ledge, when a kedge anchor, a 30-pound Chester anchor, and 
5 fathoms of manila-hawser were lost. The Grampus not beingepro- 
vided with a suitable anchor and hawser for riding on the fishing grounds, 
T hired an anchor and 100 fathoms of 7-inch manila-cable from Daniel 
Allen and Son, of Gloucester, which served for the remainder of the trip. 

The weather was very rough and fish difficult to obtain on the in- 
Shore grounds during the latter part of October and the beginning of 
November. <A good deal of difficulty was experienced also in endeavor- 
ing to keep the fish alive in the well. Cod caught in moderate depths 
appeared to live fairly well, but a very large percentage of the pollock 
died. 

On November 13, having determined to take the fish that had been 
caught to Wood’s Holl, I resumed command of the vessel. On Novem- 
ber 15 we sailed from Gloucester and reached Wood’s Holl on the fol- 
lowing day. The total of live fish landed was as follows: 195 cod, 25 
pollock, 17 haddock, 7 hake, 6 squirrel hake, and 2 cusk. After our 
arrival at Wood’s Holl, Mr. Newcomb, whose term of service had ex- 
pired, left the vessel. 

At 7a. m., November 20, we sailed from Wood’s Holl, and at 2.10 a. m. 
on the following day arrived at Gloucester, when I immediately trans- 
ferred the command of the vessel to the first mate, who remained in 
charge until December 8. During this period (from November 21 to 
December 8) he exerted himself, as opportunity offered, to procure all 
live fish which it was possible to @tain. Through all this time the 
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weather was exceedingly stormy and unfavorable, and .cod were un- 
usually scarce on the inshore grounds. 

On December 8 I resumed command of the vessel, and on that after- 
noon we sailed for Wood’s Holl, where we arrived at 3.50 p. m. on the 
following day, and began to transfer the live fish from the well to the 
ears. On this occasion 297 fish were landed, of which 287 were cod. 

On December il, at the request of Lieut. J. H. Weber, of the U.S. 
Signal Service, we made an attempt to sweep the submarine cable be- 
tween Martha’s Vineyard and Naushon Island, which had been broken 
a short time previously by the anchor of a coasting vessel. Lieutenant 
Weber and his assistant were on board, but the attempt to grapple the 
cable was a failure. The apparatus we had on board being too frail for 
the purpose was broken by being caught on the rocky bottom. After 
the failure of our attempt to get the cable, Lieutenant Weber and his 
assistant were, at their request, landed on Naushon Island. 

Mr. Atkins informed me that ¢od had been found in abundance about 
No Man’s Land, as also on the grounds westward of Vineyard Sound; 
and suggested that it would be desirable to make an attempt to fish’in 
that locality. Accordingly, a supply of bait was obtained, and a pilot 
familiar with those grounds was engaged to go with us. He belonged 
at Vineyard Haven, and after landing Lieutenant Weber and his com- 
panion we went over to the Haven, so that the pilot might get such 
clothing as he needed for the trip. 

On the following morning we started for the fishing-grounds above 
mentioned, with a gentle but increasing wind from ENE. to NE. By 
the time, however, that we had reached the Vineyard light-ship the 
wind was blowing fresh, and the weather was threatening. We there- 
fore steered for Newport, where we arrived at 3.40 p. m. 

At 6.40 a. m., December 14, we got under way at Newport for the fish- 
ing-grounds, the wind at that time being NW. by W., and the weather 
generally clear. Outside of the harbor there was a heavy ground-swell, 
and the wind rapidly increased in force. Before we reached the grounds 
the wind was too heavy to carry on fishing operations; we therefore 
steered for Wood’s Holl, where we arrived at 2.30 p. m. 

On December 15 we left Wood’s Holl, and at 2.10 p. m. tried for cod 
on Brown’s Reef, to the westward of Vineyard Sound light-ship. No 
fish of any kind were taken. The weather was then very threatening, 
with indications of the near approach of a snow-storm. Tor this reason 
we went back to Vineyard Sound, and, at midnight, anchored off Fal- 
mouth. 

A heavy storm prevailed on December 16, but the weather cleared 
on the following day. Weleft Falmouth at 6.25 a. m., December 17, and 
at 9.20 p. m. on the same day arrived at Gloucester. 

After transferring the command of the vessel to the first mate, I went 
onshore. The Grampus continued to fish off Cape Ann and in Ipswich 
Bay whenever it was possible to get out of the harbor. The weather 
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was exceedingly boisterous and cold, with frequent storms, so that 
there was very little time when fishing could be prosecuted. I would 
say, as illustrative of the extreme inclemency of the weather in which 
it was necessary to fish, that on January 19 the Grampus visited the 
fishing-ground and the crew hauled her gear when the temperature 
ranged from 2° to 7° below zero Fahrenheit. The vapor was unusually 
dense, and seamen Collins and Campbell were considerably frost-bitten. 
Besides this adverse condition of the weather, cod were unusually scarce 
for this season of the year, and few were taken under the most favor- 
able circumstances. 

On January 23 1 resumed command, and we left Gloucester for 
Wood’s Holl. At 6.55 a m, on the same day we anchored off Cape 
Cod, north of Chatham, the wind being to the southward and weather 
foggy. The wind blew a gale from SSW. to NW. on the 24th, and on 
the following day we reached Wood’s Holl at 3.38 p. m., and immedi- 
ately commenced to transfer the live fish from the vessel’s well to the 
tanks beneath the hatching house. On that evening and the following 
day 219 fish were landed. 

On January 27 we took on board 2,000,000 young cod and sailed from 
Wood’s Holl for Gloucester, getting under way at 10.10 a.m. On the 
morning of the 28th the young fish were put overboard in 29 fathoms 
of water, Race Point bearing east 34 miles distant, temperature of air 
and water each 334° Fahrenheit. Shortly after noon we arrived in 
Gloucester, and I then transferred the command of the vessel to First 
Mate Collins, after which I went on shore to engage in other duties 
which demanded my attention. At this time the vessel had become 
very foul, and on January 31 she was hauled out on the marine rail- 
way to be cleaned, after which, on the following day, she was launched. 

It had now been decided by the Commissioner to try the experiment 
of taking eggs from the cod on the fishing-grounds, by sending one or 
more men on board of the fishing-vessels to collect them. Accordingly, 
Mr. G. H. Tolbert, expert spawn-taker, who had been ordered to join 
the Grampus, reported on board the vessel on February 3. From that 
date until the close of the season’s work eggs were obtained on every 
occasion when it was possible to get them, and were shipped to Wood’s 
Holl either by express or in charge of Mr. Tolbert. I went on the vessel 
only on one oceasion after Mr. Tolbert joined her, which was on Feb- 
ruary 18, when about one million eggs were obtained from the fishing- 
schooners off Eastern Point, Gloucester. 

On February 25, in compliance with orders received from the Com- 
missioner, I left Gloucester for Washington for a stay of several months, 
the Grampus being left in command of the first mate. 

The work of collecting cod eggs was continued whenever opportunity 
offered until March 14, at which date 5,000,000 eggs were taken. It 
may be explained that the statistics of fish landed at Wood’s Holl do 
not by any means represent the number taken. In many cases, as for 
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example in that of the pollock, not 5 per cent. of the catch lived until 
the vessel reached Wood’s Holl, and the mortality to the other species 
was always large. 

The Commissioner having decided to send the Grampus on a cruise 
to the southern mackerel grounds, orders were issued for the work of 
collecting fish eggs to be brought to a close and for the necessary prepa- 
rations to be made to fit the vessel for the intended cruise. 

In concluding this report upon the operations of the Grampus it is 
only just to say that the officers and men under my command have ex- 
erded themselves to the utmost to carry on successfully the work in 
which they were engaged. Hardships and dangers, which might in- 
timidate and discourage men unaccustomed to the vicissitudes and per- 
ils of a fisherman’s life, were cheerfully borne, and no opportunity was 
lost to obtain fish and fish eggs. Mr. D. E. Collins, while in command, 
not only exhibited much energy it. carrying out his instructions, but he 
also exercised care and prudence in the mangement of the vessel, which 
met with no damage whatever during the winter, though she was con- 
stantly going in an out of crowded harbors, often at night and not un- 
frequently in thick weather, 


Record of dredyings and trawlings of the U. S. Fish Commission schooner Grampus on the 
trip to the tilefish ground. 


es Position. Temperatures. 

2 coats ah 

4 Date. Hour. 3 Depth. 

3 Lat. N. Long. W. & 

wv <q n 

1886. OP On Manes ° ° Fathoms. 
Pipe PAULO LO lo wisio sic cia misia\e\aicleicisinialstelicrsic’s/e.siciciale 39 59 00 70 15 00 63 703 *96 
SM EAT O el OM eciclce racemic ses cinisciessisu scene sac 39 54 00 70 16 30 74 74 118 
SHU Me | MOAN OL Op l(c afaiatntcioie's saneminraecioicieeaeesiers 39 59 00 A alee ali) 74 73 110 
PE MIBHPATIO SOM eco: se lock ctitece ceclrwsdciciecte ck 39 56 00 70 40 30 693 76 108 
SUL, |p WaNga egg I] RR 0 ee ees ae ees See 40 OL 00 71 05 00 70% 75 104 
UE | pO ee EO ge 39 58 00 TS 6 67 75 155 
Eien ATI OO!) 7-45) Re IM. So 8c ewes cise cess cue 39 40 00 (BES che salty 70 72 100 
PRUBMPATIO NAO 2:40) Pall. 20 <ccecicecicseccecece 39 34 00 71 50 30 703 72 105 
SUN) || ZAG 2k | MORE i baa aeece aces ceEeOorscaeee 39 27 00 Tl 58 45 73 73k 135 
Om eA oe 21) TOMO a. IM 2s. ec ab tee eee 39 20 00 72 04 15 71 72 145 
nee AT 21: |) 3:30 Po Ma=<.26- sce cicleewece cece 39 33 00 2,05) (49.7 | ececisce sameeeee 60 
BU LCRIR AU tLe | O.B0 Ps Ms onic cisco cee cceeecces 39 38 15 Ue WE ey We asno8be |oceeeeee 45 
| 


* For sounding we used an ordinary cotton fishing line, marked at every ten fathoms, and a deep-sea 
sounding lead of 16 pounds weight. The depths given in this report may not on this account be 
deemed absolutely accurate, but will not in any case vary more than a few fathoms—probably in no 
case more than 2 or 3 fathoms—from the actual depth. The reason for using this method of 
sounding was threefold: (1) It was not deemed essentially necessary to make accurate hydrographic 
recors ; (2) our ‘‘ Tanner machine” was not ready to use, and consequently we had to depend on the 
ordinary line, and (3) it would be impracticable to use the machine, even if it was ready, in carrying 
on rapid fishing operations, since the time required to make soundings, etc., would very much interfere 
with the time absolutely required for fishing, and where the vessel has only a small force, as in the 
present case, it was necessary to adopt the most feasible method. 
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Fish caught. 


16 silver hake (Merlucius), 2 
skate (Raia). 

11 silver, 3 common hake (Phy- 
cis chuss), 3 sime eels, crus- 
tacea, etc. 

2 silver, 1 common hake,1 spear- 
fish (Tetrapturus albidus, 
Poey). 

6 silver hake. 

115 common, 11 silver hake. 

5 common, 83 silver hake. 

18 common, 4 silver hake, 3 
squid. 

3 common, 2 silver hake. 

18 common, 17 silver hake. 

5 common, 3 silver hake, 1 
slime eel. 

Mud, gray sand, shells, shrimp 

Shells. 


*In setting the trawl on this occasion we adopted a new method. 
taking one tub of trawl, the ends of which were bent together; the dories then pulled in opposite direc- 
tions at right angles to the wind, and when the line was out they let go the anchors and each boat lay 


by its respective end. 


Two dories were put out, each 


This method of setting has a considerable advantage over the ordinary method, 


when quick work 1s desirable, for as soon as the men weigh the anchors and get them on board, there 
is comparatively little strain on the trawl, and it can be quickly and easily pulled in. 


WASHINGTON, D. C., May 25, 1887. 
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XI.—REPORT OF OPERATIONS AT COLD SPRING HARBOR, NEW 
YORK, DURING THE SEASON OF L886. 


By FRED MATHER. 


On the work done in hatching and distributing different fishes for 
the U.S. Fish Commission at this station, which is leased by the New 
York Fish Commission, [ have the honor to report as follows: 


CODFISH (GADUS MORRHUA). 


Early in January, 1886, we had 2,000,000 eggs in the house, which 
were doing well, and we could see the embryos in the eggs, but on 
January 11 a cold northeast wind blew through our old hatchery and 
froze our salt water solid, and they all perished. 


WHITEFISH (COREGONUS CLUPEIFORMIS). 


On January 7,1886, we received from Mr. Frank N. Clark, of the 
Northville, Mich., station, one case containing 1,000,000 whitefish eggs 
in excellent order, the temperature of the eggs inthe packages being 44° 
Fahr. They were placed in seven McDonald hatching-jars and did very 
well, the loss being 57,700, or a little less than 6 per cent., and 942,500 
were distributed to the different waters on Long Island, but thus far I 
am unable to report any captures of these fish in waters on the island 
previously stocked. They are deep, cold lakes containing plenty of 
small crustaceans and other food, but, no net-fishing being allowed in 
them, it is possible that the fish may be there, but have not been seen. 


LAKE TROUT (SALVELINUS NAMA'YCUSH). 


On December 19, 1885, we received from F. N. Clark, Northville, 
Mich., one case containing 150,000 eggs in good condition. Of these 
we lost 12,000 eggs and fry before distributing, and tried the experiment 
of keeping 50,000 until they should be a year old or so, in our rearing 
ponds. They were put in the upper ponds in the coolest water, and 
before September the last one had died. My experience with this fish 
is that they are the most delicate of all the Salmonide which | have had 
any experience with, and that they require colder water than any others 
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of the family that I know. Our fish took food very well until some time 
in June, when the temperature in their ponds reached 60° Fahr., and 
then they began to die. A table of distribution will be found at the 
close of the report. 


ATLANTIC OR PENOBSCOT SALMON (SALMO SALAR). 


This was the third season of operations with this fish at this station, 
and the fourth in which plantings in the Hudson River were made. The 
first plant in the Hudson was from Roslyn, Long Island, in 1882, when 
I obtained the use of the stream and hatchery building of Mr. Thomas 
Clapham of that place, to carry on the work; and the captures of salmon 
in the Hudson River during the summer of 1886, which will be detailed 
further on, have given us great encouragement. 

On January 7, 1886, we received from Mr. Charles G. Atkins, in charge 
of the salmon station at Bucksport, Me, three cases containing 240,000 
eggs, which were in excellent condition; and on the following day we 
received four cases, containing 260,000 eggs, which were also in good 
condition. The fry were placed in tributaries of the Hudson, Saint 
Lawrence, and Lake Ontario, the details of which are in the tables of 
distribution appended to this report. 

In May, 1885, we made plantings of salmon in Paulinskill and the 
Pequest River, New Jersey, tributaries of the Delaware River, and the 
fry have been seen there, as is shown by the following letters from one 
of the fish commissioners of New Jersey : 


“NEWTON, N. J., November 13, 1886. 

“RRED MATHER, Esq.: ; 

“DEAR Stir: Yours of the Sth ultimo is at hand, making inquiries 
about the salmon fry placed in the Pequest, Paulinskill, and Musconet- 
cong rivers, they being tributaries of the Delaware. These salmon 
were placed in the streams about 20 miles from where they empty 
into the Delaware, and were found in the Paulinskill in September, 
1885, in the small spring-runs near the main stream. In May of the 
present year I learned that some had been taken by a party while fish. 
ing for trout at a point about 5 miles below where they were placed 
the year before. The, party that caught them at first thought they 
were rainbow trout, but on examination I learned they were young 
salmon, from 4$ to 6 inches long. They were taken with a common 
angle-worm bait, and seemed to be quite numerous at this point. I have 
seen them, during the early part of last September, in the same 
stream, and have no doubt that they have done equally well in the two 
other streams. There were, perhaps, about forty taken at this point, 
and nearly all of them were returned to the stream. I am satisfied, 
from this experience, that the planting of the fry in the headwaters of 
the tributaries, in natural trout water, is the best way to stock the 
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Delaware, and if the effort to do so succeeds, it must be done in this 


manner. Allow me to congratulate you on the success, so far, of this 


experiment. 
“T am yours, etc., se 
F. M. WARD, 
“ New Jersey Commissioner of Fisheries, 
in charge of Northern New Jersey.” 


Mr. Ward wrote again on the subject of salmon, as follows: 


* ; ‘‘ NEWTON, N. J., April 29, 1887. 
“FRED MATHER, Esq.: 

“My DEAR SiR: I wrote you, some months since, that in May and 
June of last year there were taken from the Paulinskill, in the head- 
waters of which you caused to be placed some of the salmon fry two 
years ago, what I supposed to be young salmon, from 5 to 6 inches long. 
For a few weeks past they have been taken in small numbers, at the same 
point, from 8 to 9 inches in length, but, on examination, I doubt their 
being young saimon, the sides having the bright red spots of our brook 
trout, and all the other marks of the oquassa or Dolly Varden trout, as 
described in recent reports by the U.S. Commission of Fisheries. Pre- 
suming that you might be interested in this unlooked-for development 
and may be able to account for it, 1 have been induced to write you 
in relation to it. 

“ Yours, ete., 
“FF, M. WARD, 
“Commissioner of Fisheries for New Jersey.” 


To which I made the following reply: 


“CoLD SPRING HARBOR, N. Y., May 2, 1887. 
“FR. M. WARD, Esq.: 

“My DEAR SiR: I have yours in reference to some fish taken-in 
Paulinskill, where we planted the salmon fry two years ago, and which 
were then from 5 to 6 inches long. You now say that for a few weeks 
past they have been taken in small numbers from 8 to 9 inches in length, 
but doubt their being young salmon because of the sides having little 


.Ted spots like a brook trout. Now, the fact is that young salmon have 


these red spots during the first year or ‘parr’ stage, but they can easily 
be distinguished from the trout on account of the forked tail. The see- 
ond year they assume the ‘smolt’ stage, and are then silvery, the red 
spots having gone never again to appear. But I should think that they 
would have gone farther down the river by this time; but your letter 
is a very valuable contribution to their life history, and I am exceed- 
ingly obliged to you for it, for I have not the slightest doubt that the 
red-spotted fish were young salmon which had not yet taken on the sil- 
very coat. I should much like to have a specimen, if possible. 
* “ Very truly, yours, 
“FRED MATHER.” 
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For information concerning the captures of adult salmon in the Hud- 
son we are greatly indebted to Mr. A. N. Cheney, of Glens Falls, N. Y., 
a gentleman who is well known as an angling authority in this and 
other countries, and who has taken a great interest in the work of stock- 
ing the waters with fish. He writes me, under date of March 23, 1887, 
as follows: 

‘‘ Last year twenty-four salmon were taken in the Hudson River at 
the places named : 
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“The New York Herald also reports some taken at Staten Island.” 

The largest salmon taken in the Hudson, of which we have any ac- 
count, was caught at the State dam, at Troy, and weighed 14$ pounds. 
This fish was seen by Dr. H. P. Schuyler, of Troy, who has also taken 
a great interest in the stocking of the river, and who has said that he 
believes that the waters in the vicinity of the dam contain many salmon 
that are unable to get farther. In addition to the list of twenty-four 
salmon given by Mr. Cheney, I am able to add one which I saw in 
Fulton Market, which weighed about 10 pounds, and was captured by 
John Denyse, of Gravesend, in Gravesend Bay, some time in the latter 
part of May,1886. Several gentlemen, among whom are Messrs. Cheney 
and Schuyler, before referred to, and Dr. Samuel B. Ward, of Albany, 
president of the Eastern New York Fish and Game Protective Asso- 
ciation, have moved to induce the State legislature to make an appro- 
priation for fishways, to be placed in the Troy and other dams, in order 
that the salmon may reach the breeding grounds. If they accomplish 
this, and the fish have proper protection, it is among the possibilities 
that we may yet take eggs from salmon which have been artificially 
hatched and planted in the Hudson, a feat which we might justly re- 
gard as one of the greatest triumphs in fish-culture. 


LANDLOCKED OR SCHOODIC SALMON (SALMO SALAR var. SEBAGO). 
On March 18, 1886, there was received from Mr. H. H. Buck, of 


Grand Lake Stream, one case containing 34,000 eggs in exceedingly 


good condition, only 76 being dead. After hatching, the fry were planted 
in Adirondack lakes by request of General R. U. Sherman, of the New 
York Fish Commission. 


BROWN OR EUROPEAN TROUT (SALMO FARIO). 


Three lots of brown-trout eggs were received from Germany. On 
March 1, 1886, one case came from the Deutscher Fischerei-Verein con- 
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taining 64,000 eggs. These were in very bad condition, one-fourth had 
hatched in the package, and the remainder of the eggs were dead. It 
was evident that they had not been iced on the ship. On March 20 we 
received from the Fischerei- Verein a case containing 40,000 eggs which 
were in better condition, only 4,134 being dead. Ten thousand were 
sent to Mr. F. N. Clark, of Northville, Mich., and 3,000 to George A. 
Seagle, of Wytheville, Va. On April 16 we received from Herr Max 
von dem Borne, of Berneuchen, two cases containing 50,000 eggs, which 
were in very good order, about 500 being dead. Thirteen thousand 
were repacked and sent to Mr. Clark, at Northville, and 1,000 to James 
Nevin, superintendent of the Wisconsin Fish Commission at Madison. 


SHAD (CLUPEA SAPIDISSIMA \. 


On April 26, 1886, we received from Central Station at Washington 
two cases containing 546,000 eggs, which were all dead on arrival. On 
April 29 we received from the same place five cases containing 1,250,000 
eges. These were not in good condition, and the loss in hatching was 
very great, but we succeeded in getting 100,000 good fry, which were 
planted in the Hudson, near Troy. 


SMELTS (OSMERUS MORDAX). 


We have succeeded in hatching large numbers of smelts, the parent 
fish being obtained on the south side of Long Island and brought here 
in cans. The glutinous nature of the eggs has rendered their hatching 
very difficult, but we have managed to bring out about 50 per cent. of 
the eggs taken, and in the spring of 1886 turned out over 2,000,000 fry 
in Cold Spring Harbor. There has been no smelt in the harbor for 
a number of years, but in the spring of 1887 a number were reported to 
have been taken in Oyster Bay, which connects with the harbor; and 
at the upper end of Cold Spring Harbor we have seen several male fish 
in the little streams where our plants have been made for the past two 
years, but no females were observed. 


TOMCOD (MICROGADUS TOMCODUS). 


These little fish, although very plentiful here, are more numerous 
than ever since our efforts in cultivating them. The eggs are free and 
heavy enough to hatch well in the McDonald jars. They are about one- 
seventeenth of an inch in diameter. A small Bar glass, 24 inches high, 
14 inches at the bottom and 24 inches at the top, inside measurements, 
holds 20,000 eggs when filled up to a height of about 2 inches. Two 
million two hundred and twenty-five thousand of these eggs were takei# 
and placed in hatching-jars, and at about the time when the embryos in 
the eggs could be seen, a blizzard blew through our old building and 
froze them all. 
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On May 29, 1886, I brought from the United States hatching station — 
at Wood’s Holl, Mass., 5,000 young lobsters which had been hatched — 
there and also 50,000 lobster eggs.. The eggs were all dead on arrival 
at the Cold Spring Harbor hatchery, but the young lobsters were in very 
good condition. They were placed in small aquariums and fed on soft 
clams (Mya arenaria), and did very well for a few days until they be- 
gan to molt, when as soon as one little fellow cast his shell his brethren 
would devour him. I think that Prof. J. A. Ryder, who hatched these 
lobsters, told me they had molted twice before and that they were then 
between two and three weeks old. After losing perhaps two hundred 
of them I decided to plant them, and did so on June 5, six days after 
receiving them, off Rocky Point in Cold Spring Harbor. When planted 
the young were about five-sixteenths of an inch in length. There have 
been no lobsters in this harbor for a number of years, and in Septem- 
ber, 1886, Capt. S. A. Walters and Capt. Bunce each caught young 
lobsters while working on their oyster-beds, which they informed me 
measured about an inch and a half in length, but I have been unable 
to secure specimens. 


GENERAL REMARKS. 


As before stated the grounds are leased by the New York Fish Com- 
mission, and much work was done for that commission which is not 
here reported. he codfish work mentioned was done at the expense 
of the State. The building used for a hatchery is an old mill nearly 
ready to tumble down and not worth repairing. A bill has been intro- 
duced into the New York legislature to appropriate $5,000 for the 
purpose of building a new hatchery, and at present writing (May, 1887) 
it has passed the assem bly, and there is every reason to hope that it 
will become a law.* 


*Since the above was written, the following law has been passed (chapter 613, 
Laws of New York): 

‘“‘An act to provide for the erection of a fish-hatchery at Cold Spring Harbor, and 
making an appropriation therefor. Passed June 18, 1887, three-fifths being present. 

‘The People of the State of New York, represented in the senate and assembly, do 
enact as follows: 

‘‘SeCTION 1. There shall be appropriated from any funds in the treasury of the — 
State, not otherwise appropriated, for a new hatchery building and improvement of 
grounds at the Cold Spring Harbor station of the commissioners of fisheries, $5,000, 
or so much thereof as shall be necessary, to be expended under the direction of the 
commissioners of fisheries on vouchers to be approved by the comptroller; but no 
money shall be paid out of the appropriation till a lease of the lands and water rights 
now occupied for such hatchery shall be executed to the State, rent free, from the 

ywher, for such period as the same may be occupied as a public hatchery, which lease, 
when accepted by the commissioners, shall be filed in the office of the secretary of 


_ state.” 


Such a lease was given by the owner, Mr. John D. Jones, and the building is now 
(October 26, 1887) in process of erection. The contract requires its completion by 
January 1, 1888, which will be in time for the salmon work of that year. In the 
mean time a small building outside the grounds is being used for trout and other fishes. 
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In case we have a new building there will be no danger of such ac- 
~ Gidents by freezing as that referred to, and we shall be enabled to have 
our work all on one floor and to do much better than has been done, 
both in salt and in fresh water. 

_ he foilowing tables show the distribution of the various kinds of 
fish handled at this station during the season: 


TABLE I.—Distribution of whitefish from Cold Spring Harbor in 1886. 


Date. | Messenger. Where planted. Number. 

a) ee ees a ee us 
Feb. 16 | C.H. Walters...-...-. Large mill-pond near Riverhead, N. Y .....-...-..--.---.- 500, 000 
Hebsi2s | O; Vi. Rogers ----2-.-.- Ronkonkoma, Lake, Long Tsland . 2222-2220. -25-eees sae. 400, 000 
MMeiEs a Os sVinIkOGCLS, -- 550 52. Saint Jobn’s Lake, Long Is!and..... ef Swim ere cre ets eee 30, 000 
Aipre as OL ViROGEIS -4.2 55-2 saint John's Lake, Wong Tsland) oo ose.) senso spaniels a 12, 300 
MGGAL Meee ECE Stal Aa SSC eens e seat weet nde Meenas Hue cR Ge Soaks! Mane 942, 300 


TABLE IL.—Distribution of lake trout from Cold Spring Harbor in April and May, 1886. 


Date. At whose request. Messenger. Where planted. Number. 
ALAMO ela Te eRKINS \. cas ea-e-o5 fn O. V. Rogers ...--- Riverhead idl see sees aces 15, 000 
pre 29) eoshoskinsky =.-.-5.:22.... Delivered.....:...| IBVesl ate leele see soe seen coats 5, 000 
PPE Sal merotash Daird. on cc accel cease ecm aioe eee Pondsiat hatchery —---..2-.c2<. 27, 775 
Apr 20s |. We sherman... 0..5...5.. Ff. A. Walters ..... In Adirondack waters ......... 50, 000 
Apr. 22 | Prof. S. F. Baird | Delivered. ........ Gloucester Massieese esses ate 5, 000 
Apr. 27 | A. N. Cheney ..-..-- O. V. Rogers ...... | Lake George, N. Y- 30, 000 
May 2 | E.G. Blackford OsVioRog ers! 22 eece Monroe; NeW sca ce-meeces sceeee 5, 000 

_—- 
a OCA AeA se neee ace nell iee Se mirace Hecho man! Beenie ane fais cmacaccine ears seer | 137, 775 


TABLE III.—Distribution of Atlantic salmon from Cold Spring Harbor in April and May, 
1886, on account of the U. S. Fish Commission. 


c Fish Loss in Fish 
Date. Messenger. Place of deposit. supplied. Grannis planted. 
Apr. 12 | C.H. Walters..... Carr’s Brook, Hudson River ...-.. 50, 000 200 49, 800 
Apr. 12 | F. A. Walters..-.-. Raymond Brook, Hudson River ... 50, 000 200 49, 800 
Apr. '20 | C. H. Walters..... St. Regis and Brandon Lakes, 50, 000 500 49, 500 
St. Lawrence River. | 
Apr. 27 | O: V. Rogers. :---. Clendon Brook, Hudson River..... 20, 000 300 | 19, 700 
Apr. 29 | C.H. Walters ....| Oswego River, Lake Ontario ...... 50, 000 300 | 49, 700 
May 3) C.H. Walters .-..; Eldridge Brook, Hudson River --.. 60, 000 200 59, 800 
May 3 | O.V. Rogers-...-.. Oak Orchard Creek, Lake Ontario. 50, 000 500 49, 500 
May 7/| C.H. Walters..... Roaring Brook, Hudson River-.-.. 60, 000 200 59, 800 
May 10 | O. V. Rogers ..-.-..-. Balm of Gilead Brook, Hudson 59, 073 100 58, 973 
» River. 
Ota casone | was caae sooo eeeeannor acento esbe 449, 073 2, 500 446, 573 


TABLE IV.—Distribution of landlocked salmon from Cold Spring Harbor in May, 1886. 


Date. At whose request. Messenger. Where planted. Number. 


May 116) || AS LOIS) Eh) Somecaneiacroee ¥. A. Walters..... St. Regis Lake, Franklin Coun- 15, Q00 
GY oN Was 
May 18 R. U. Sherman ...---...--.-- F. A. Walters..... Clear Pond, Franklin County, 16, 020 
‘ N.Y. 
REET nade esac eat tg ee a (i a EP SEO Spl ~~ 31, 020 


ee 
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TABLE V.—Distribution of brown trout from Cold Spring Haybor in April and May, 1886 
e 
A Fish Loss in Fish 
Date. Messenger. Place of deposit. supplied. maneite planted. 
| | nl ees 
PAST 20) |e oct seine cece scorn Large reservoir at hatchery...-.... SiOOOH EE sjaeeeseee 8, 000 
“cpr. 27 | .O! V.Rogers'.--... Clendon Brook, Hudson River..-.. 8, 000 1, 000 7, 000 
May 13'| F. A. Walters..... Lake Brandon, near Adirondack 8,000) |. scmmic ees 8, 000 
Hatchery. 

May 27 | Delivered......... Pond of Mr. Beekman, Oyster Bay. 500), 28° een 500 

Total acanete Jbshso0 cboutibnco neon dea bbacaaccosagES 24, 500 1, 000 23, 500 


TABLE VI.—Distribution of shad, smelts, and lobsters from Cold Spring Harbor in 1886. 


Date. Kind. Messenger. - Where planted. | Number. 
Mia veel Oui shades taccese = O:N Rogers. 2... Hudson River, at Albany, N. ¥ .--..--. | 100, 000 
Apr 220s)! Smeltss-.-522-25- ¥. A. Walters.....| Saranac Lake, Franklin County, N. Y.. 50, 000 
FADD o6r |MSMCltSs cc cies sccces | O. V. Rogers .....- Cold Spring Harbor, N. Y...---....-.-- 50, 000 
ADI (alROMOLiS ta seac <= C. H. Walters..-... Cold Spring Harbor, N. Y..-.........-- 2, 000, 000 
June 5 | Mo bstersscsasscecslesee= oeewce eee ae Cold Spring HarborWnow.-2--ss2os2e2-5 5, 000 


CoLD SPRING HARBOR, N. Y., May 16, 1887. 
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XIL—REPORT OF OPERATIONS AT THE MICHIGAN STATIONS 
OF THE U. S. FISH COMMISSION FOR THE YEAR 1886-’87. 


By FRANK N. CLARK. 


During the summer of 1886 the whitefish hatchery at Alpena was 
closed, as usual. At Northville the small force employed at this season 
was engaged chiefiy in work that is current the year round—the care 
of ponds and stock fish, &c.—devoting such time as could be spared from 
this work to preparing for the operations of the ensuing season. The 
hatching boxes, trays, tanks, &c., were repaired or renewed, and coated 
with asphaltic varnish. It was necessary also to refill with flannel trays 
the transportation cases that had been emptied by the egg shipments 
of the previous winter and spring. 

The following table summarizes the receipts and shipments of eggs 
and fish at both the stations in Michigan: 


Summary of eggs and jish handled at the Michigan stations in the year 1886~87. 


: . | Eggs Eggs Fish Fish 

Kind of fish. received. | shipped. | shipped. pea at 

IOS LAUT OM Ghee desis cincecicas se seein sate cicacematcaas sce ' 1186, 750 £2, 000 527 4, 000 
MIMO WHULOU tea dei nacstan ccleddiaoneeiandos a Sucicccmeits 2198, 850 50, 000 34, 920 25, 000 
EK OMULOU Diem eas cates soc aictoiael sas anne Ganswercaecscces sdages Faget acts eens G,1'50) || eee eae 
PSTN WR CMOU tsetse c% cw cnc Saace meacenncaceeeacnsa 129, 400 (o00r Po aseeeee see 10, 000 
SINT eae cen eee Sanaa miele Petaniidamemeinssane SLO OOON pasos pace! ssecwe aoe ae 15, 000 
MEL CTIN EE eens aac cote eke meee cedoe eee bemceate 129,400,000 | 32, 600, 000 | 62, 070, 000 |.........__. 
bievinlpeaetts | oy Gates Orr 0y Bienen fe ve 129, 830, 000 | 32,739, 500 | 62, 081, 597 54, 000 


1 From ponds at Northville Station. 

2196,350 from ponds at Northville, and 2,500 from Baird station. 

3 Of this number 300 were shipped as fry to J. F. Miller, Richmond, Ind., the remainder being year- 
lings or two-year-olds. ; 

420,000 from Fred Mather, and 9,400 from ponds at Northville. 

5From Fred Mather. 

®From Lakes Erie, Huron, and Michigan. 


WHITEFISH. 


The funds available for the collection of whitefish eggs being less than 
in either of the two preceding years, the field-work was confined to 
fewer points. Operations in Lake Erie were confined to the fisheries of 
North Bass, Middle Bass, and Put-in-Bay Islands, and the penning of 
fish in Put-in-Bay; in Lake Huron to the fisheries along the west shore 
from Alpena to Oscoda, and at Detour and vicinity on the north shore ; 

[1] 729 
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and in Lake Michigan to the north shore fisheries at Thompson. The 
points that had heretofore furnished more or less eggs, but which were 
not included in last fall’s programme, are Monroe, Toussaint, and Ca- 
tawba Island, Lake Erie; Hammond’s Bay, and some unimportant 
fisheries of Thunder Bay, Lake Huron; and Epoutette and Naubin- 
way, north shore of Lake Michigan. Penning operations were trans- 
ferred from Monroe to Put-in-Bay. The only new territory worked was 
at Detour and vicinity, on the north shore of Lake Huron. 

Whitefish commenced spawning at the Lake Erie islands on Novem- 
ber 7. The first eggs were taken on that date from the pound-net fish- 
eries at North Bass, while the last eggs were taken from penned fish on 
December 2. The pound and gill net fisheries of Lake Erie furnished 
39,600,000 eggs, and the penned fish 4,000,000, all of which were received 
at Northville in good condition. The weather asa whole was quite un- 
favorable, a series of heavy blows occurring during the best of the 
spawning season. On December 2, Put-in-Bay was entirely frozen over, 
while outside large fields of ice bore down from the westward and dam- 
aged or destroyed quite a large amount of twine, nearly one-third of 
which was still in the lake. 

The collection of spawn from the pound-net fisheries along the west 
shore of Lake Huron, below Alpena, occurred between November 4 and 
25, and these shore fisheries furnished 38,000,000 eggs, which were for- 
warded to Alpena. At Detour the spawning commenced November 6, 
and 16,800,000 eggs were taken here and sent to Alpena. The gill-net 
tugs fishing out of Alpena furnished only 2,000,000 eggs, the first of 
which were taken November 22. The total number of eggs placed in 
the Alpena house was 56,800,000. 

The spawning season at Thompson, north shore of Lake Michigan, 
occurs nearly one month later than elsewhere. The run is quite heavy, 
and usually begins from December 1 to 5 and ends December 15 to 20. 
The grounds are several miles out, and steam-tugs and gill-nets are 
employed. From December 5 to 13, Mr. Tulian, with a force of four 
men, secured 29,000,000 eggs from the tugs fishing out of Thompson and 
Manistique. The weather was very severe, the temperature frequently 
being at or below zero; and it was therefore impossible to effect a high 
percentage of impregnation, and nearly one-half of these eggs were 
afterwards drawn from the hatching-jars and thrown away. Mr. Tulian 
brought the eggs to Northville in one lot of ten large cases, by steamer 
from Manistique to Escanaba, thence by rail to Milwaukee, thence by 
steamer to Ludington, thence by rail to Northville, arriving at night on 
December 16. The eggs were transferred to hatching-jars the following 
morning, filling one hundred and forty-five jars. The total receipts of 
whitefish eggs at Northville, direct from the spawning grounds, were 
72,600,000. The total collection of whitefish eggs at both stations was 
129,400,000. On January 29, 21,000,000 were transferred from Alpena 
to Northville, by car No. 2, in charge of George H. H. Moore. 


| 
, 
| 
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The whitefish eggs were carried forward in hatching-jars, as usual, 
and no special features attended their development. On November 28 
about 30,000 eggs were taken from two whitefish from the pond of three- 
year-olds raised at the Northville Station, and a fair percentage of im- 


pregnation was obtained. The incident is worthy of record only from 


the fact that it is doubtless the first and only instance of the taking of 
eggs from whitefish hatched and reared wholly by artificial treatment. 


Shipments of whitefish eggs from Northville Station, season of 1886-37 


Date. Destination. Number. 
1886. 
Heems| Delivered tocar No.3, Wilmington, Del. 2 sss: 2. 22s tenn n ene eercno sda ecsnce 100, 000 
24) Des Je EAS oman bakes, yall harhnresinyy 1D. Bee pe a eaoocsscoce em asceapbocedsemppaardsoc 1, 000, 000 
1887. 
nnn OVAL aMPBULOD MPO: PS. m.cone ociaciseiaces sobs aeccsoeet vc easacienicaoec-meacuees 5,00, 000 
‘5 | Charles R. Buckland, San Fr ancisco, Cal., for New Zealand 1, 500, 000 


12 | William Buller, Erie, Pasa seenis nese clsnsc enon ssin deans tac cece aceseccocumsecies 5, 000, 000 
15 | E.G. Blackford, New York, for London, E 1, 500, 000 
17 | Fred Mather, Cold Spring Harbor, N.Y ..-- 1, 000, 000 


19 | Central Station, Washington, D.C.-..-.--.-......-- 2, 500, 000 

22 | EH. G. Blackford, New York, ‘for Genmanyeoseecesesee eae 1, 000, 000 

26} Dr. R. O. Sweeny, Saint Paul, Minn ee Sela Baie eae aisetse Seem eae Baths ethiaisins seeates 5, 000, 000 

Feb. 3 | Central Station, Washington, ?. Oreo en eee eh eels eyns caiscisonem acca cee aee 2, 500, 000 
Sere RO; Sweeny, y, Saint ‘Paul, INN hea te Soe es ee a ee  oe ean P 5, 000, 000 

19 | E. G. Blackford, eee York City, for ondony Hn clandeessee. eee seee eee 1, 000, 000 

22 | Dr. E. G. Shortlidge, Walmmeotons Deli esse- sees cere eee ee ee 500, 000 

DO taieete nee ss- niece cen cicstane vine Sue ohis Selon cidicc aes cote sees ohoaa eee caaemne 32, 600, 000 


Whitefish eggs began hatching at Northville on March 11, and the 
last eggs were hatched on April 12. At Alpena the hatching season 
commenced April 22 and closed May 8. The distribution from North- 
ville was successfully made by car No. 2, in charge of George H. H. 
Moore; from Alpena, by steam-tugs and the regular lines of steamers. 
The tables of distribution of whitefish fry during the spring of 1887 are 
as follows : 


FROM NORTHVILLE STATION. 


Date. Lake. Place near which deposited. Pibarhsd sp 
1887. 
Rene | oakexMichi gan. ---sess.s-ceess ec udinotonwMichresas-ceesececeeoacecece. 3, 000, 000 
27.|-Lake Huron --:----..< .| Bay City, Mich ....... 3, 000, 000 
31 | Lake Michigan --.-.-- Grand Haven, Mich 3, 000, 000 
EAI. 72 [nce aie s CN e ee Ludington, Ma Ghits | ence a ane WE ae 3, 000, 000 
5 | Lake Erie .../... Monroe, NIGH OW OM arya ha see Net 3, 000, 000 
6 | Lake Michigan ... : Michigan (Ohlins Ci\i ie ee ee eee ee 3, 000, 000 
9 | Lake Ontario .....-. oe TAOS wWeaOWNG Wi sented apelers EOsiC RL 1G 3, 000, 000 
MOM AKGUETIOL. ceca tase 2 Soa coeasee coe North Bass sland wOniossacneseeoueeeees 3, 000, 000 
Sy | sare Ot eet we ousectamee ca dat Deekist IMonTroeMMa Chin onske a eeee oe oe cence seee ees 3, 000, 000 
S| cia sate = GO erence senate see ee Sandusky, OOM ah eee se Sak Sees eee 3, 000, 000 
204) uakey Michigan: 22-05. cee vas soe Saimtidoeseph) Mich {220 22.-sce-sscseceees 3, 000, 000 
| Sneha aS a) Ce an OO OS 33, 000, 000 
e 
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FROM ALPENA STATION. 


Date. Lake. Place near which deposited. fey lee eat 
1887. 

Apr. 30 | Thunder Bay, Lake Huron ....... Wibitefish Point (Mich) eccesscssseecee ees 3, 000, 000 
Mayer 2. |e ote GO Wee aa eae lesions aaa aes Sulphurdsland, Michi etc ease so op eeiaee 3, 000, 000 
3 | PU aKeVELULON ee cce = eee eee ae Alcona, Mich se ecencse = sateine ao ances seiets 3, 000, 000 
Af note 8 GON r ts bos toeiae sane ere Sea nl] eee oe GOcctebie esc hitagoek ceeecen cesses 3, 000, 000 
6 | Thunder Bay, Lake Huron - - a) Northeboint. Michiqeseccsccscenoecece ne 3, 000, 000 
de Ploakechurontsa seer cee acme soca Oscoday Mich es sscsecaenee = 3, 000, 000 
Srleesesn Ope eee Cee oa loasene Covet acice sees 3, 000, 000 
1 BA ee GOs Soce eas ceseceton tee nesmsice Detoury Michiel ocescscc cc os tecmeeee ee 2, 000, 000 
Gs MinakeiMichicanccsccscce = sesess a IThOMpsOn eM Chee se ceas ate ences eee 2, 000, 000 
i iecthander Bay, Lake Huron\-.--.-2) NorthPoint, Miche 222 coer. cece aceon: 1, 000, 000 
1S esses Moveeesscteec teres seers eneene Whitefish. Point, Mich \o2s2es2 ice. ceneee 1, 000, 000 
LOR Makevluronisee es see coe oeee cs oaee ce Sand Beach; eMichija- 22 scence se seieeeee 2, 000, 000 
205| on cab alkesaseeemssee ne ecececeee | AlpenaiCounty; Miche... -cesecosse cess 20, 000 
2a WClearebak@scceesscis cise ascetics OscodaiCounty,. Michs2- a setew ae aeeleels 50, 000 
EROtAl A wwes seals coo ocmascecos laeseeckics seisicic ss ela demlesisheree sleiiaeisats ose 29, 070, 000 


Summary of whitefish fry distributed in the Great Lakes, spring of 1887. 


Ma OvEUronny ascesees 6 cite ssn seee tee metas s Serra cae SAE eee 30, 000, 000 
MepRKOeMUCHIOa cell. fa et ase ecoee wae ene bam See aeee a eee 17, 000, 000 
NV ICOWEIPI OR ocean ote ta are a /aran ses et Ns en ol ra sia ed ee Se a 12, 000, 000 
ral KepO Mba Ossie nea ne Sheeler ae gee ag aye tee, eR Aspe aT A 3, 000, 000 
(Olen ey] Dn) ash SARE AS ee ar ane COPA Ree ly pe aR Rene marae ee 6 50,000 
AUPE GD CG re eee cae eee ccc eh te a Societal Lee aie Cave et aerated lee Set oe 20, 000 

ATO Gen Foes er cierapares Sect het en essa a ge pa feirneate eer SRG Gelae et gee 62, 070, 000 

Summary by States. ‘ 

WMVin Chitra ye eats se eel aes Le os oe i Saas Sime ete hak 02 oe et 50, 070, 000 
(OUIMNG, 3 Aare ie ae eet en we EP ene ete ape h ers a eer ARS 6, 000, 000 
Ninian ates sees eee eee ee te Pe oe ares NN ERE, eeeee a eeie a Sie ote eee 3, 000, 000 
INGE Sore Sa RRM eet Soe FR nds Oey en ope RE EMR ate Cae Ace ey A Mee itie NS fo A 3, 000, 000 


BROOK TROUT. 


The spawning season of brook trout in the Northville ponds began 
October 14 and closed December 31, 1886. In all, 186,750 eggs were 
taken, from which 82,000 were shipped and 4,000 fry hatched and re- 
tained at the station. 

The record of the number of eggs taken from females of different 
ages, and the table of shipments of brook-trout eggs, are as follows: 


ONE YEAR OLD. 


Date. _ | Females. Eggs. Date. Females. Kggs. 

1886. 1886. 
October 19......: us 1 200 || November 12 .----..-.--.. il 2, 000 
October 21 -- 2 350 || November 14 ............ 1 200 
October 24 -. 2 500%) November5... 2 eccrine ae 6 1, 600 
Octoberj25 sss ashes cece 200 || November 17 ....---..-.-- 10 2, 000 
Oclober28sca.6 0 2 aeaee 2 800 || November 19 .......--.-..- 25 4, 200 
Octobers0mseet see ese 6 2,100 |} November 20 .-.-...-.-..- 14 2, 800 
November 1 ..--......... 3 1, 000 || November 22 ...........- 18 3, 800 
iNovember'2) 22.2242 8.0. 1 400 || November 23 ........-..- 5 1, 000 
November 3 ...... eee 3 1,000 || November 24 ..........-.. 19 4, 600 
ENOMEMIDOE Gl oasce ceenees 12 2,400 || November 27 ....-..----- 15 2, 600 
November? 5..02..c22.e 2 400 || November 80 .........-.-.- 10 1, 800 
INOVembers) ios. cscs 3 600 || December'3..........-..- 3 400 
November 9 ........-.... 9 2,000 || December 7.......---.--. 17 6, 000 
iNovember 10). 022.0225 225 g 1, 600 ——_——_ |—_ —. 
November it 22 220/222. 22 @ 4 700 Totall-e ec a eS 213 47, 250 
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TWO YEARS OLD. 


| 


5 . | 
Date. * | Females. Eggs. Date. | Females. Eggs. 
1886. | | 1886. 
WMecober 14) (00. ji s225- 6k: 1 600 |) November 15 ......-.---. 9 3, 200 
Motohber 18. isc... 2-465: - 1 400 || November 16 ..-..-...... | 7 2, 800 
Metoper 22 ))-.2.5.--20 2 1 400 || November 17 .-...---.... 18 5, 800 
MIGHOUEI Oo Lease cosa nace 4 2,000 || November 18 ............ 7 1, 600 
DIOTONGE OD ssc ace-seoose os 6 8, 600 | November 20 ...-.....-.- 19 9, 200 
MIRHOVOE 2G) ae ser = seas. 2 800 || November 21) ..-...-..-.. 3 1, 800 
OlaC LY BOY (eee Tei 3, 400 |) November 22 ........2....- 11 4, 400 
MUGTODED 2Siraccecleocs ass 8 | 3) e00nl November2s -e.scceene- 5 2, 200 
Metober 29). cos.c2 eco e ee By, 2600) ||pNovemberi24). 2.2 222.226 5 1, 800 
WETONOE SO Scccces ec hess 4 | 1,600 || November 25 ............ 15 4, 800 
MPCOUBING I) Saa's5 sce sk: 6 2,400 |} November 27 ............ 5 2, 800 
Movember 1 .c5...--.c- 2. 5 | 3, 400 || November 28 ..-......... 1 400 
ovember 2)... 2.2.56. on 6,200 || November 30 ..-.-.-.----. 7 2, 300 
November s ....2---22--- 6) 2, 300 ||. December 3.-----.--.---. Hf 2, 800 
movember 4, sooo 522...5: 7 | 3.100: }|*December'9.-2.-. sse2 8 | 2, 800 
NWOvember by. -2!2 + <5. no 3 | 1=\600)||| December 1-220 ---—<- 6 1, 400 
November 6 ....-.------- 10 | 4,600 || December 13.....---.---. 3 2, 000 
Wovember:7 <.<..-=.2.-.- 5 | 2,400 || December 14.......-..--. 2 600 
EV OMDOL'S: vase as<cccces 2 | 900) || December 18--....-..--.. | 6 1, 300 
November 9 .{........--- 8 | 2,800 || December 21.........---- 3 1, 000 
November 10 .........-.. | 8 | 3, 200 || December 31-..--. Seweeise 6 3, 200 
November 11)... 2.20.2. 9 4, 200 || — ——s 
Wovember 12).......-.-.. 21 | 7, 400 || Total ore ese ccces 301 124, 200 
November 13 ...--...-.-- 4 | 1, 800 || | 
THREE YEARS OLD. 
MrKopeIls. lem a. 2s <5. 1 1, 000 } November 24 ........-.-- 1 | 400 
WMttober 24). -2-.-.52.5..- | 1 1, 200 || November 25 .......-.... 3 | 2, 800 
Meoben2s 4.- 5-2 -.2<=-.- 1 800 || November 26 .....--..... | i 1, 200 
October 91 ...254-.+..-2.] 1 800 || November 27 ............ | 1 1, 000 
November'l ...2:.....-..| 8 5, 500 ae ase 
Wovember 14 --.-........ | 1 600 Totalisoe s< sess ee es | 19 | 15, 300 
| 
Shipments of brook-trout eggs during the season of 1886-87. 
Date. | Destination. No. of eggs. 
1886. 
Dec. 28 | Wry thewville‘station, Wiytheville2WViaymeccc cise celnececaccscas eat hoctn ee eeaeme cee 30, 000 
3 Dr. E.G. Shortlidge, Wilmington, Del -..-..------.--...-.-.----- ais tia weiss ceieciers 19, 000 
| BE. H. Frishmuth, jr., Philadelphia; Paiccs.ccice nice astncisesecsbccteteceecccse ce 5, 000 
1887, 
Jan # DryRoO Sweeny. salu earl; Mita ooo elalemta nines etic ieeiniee min = sdoudaclagdopes= 15, 000 
| KE. G. Blackford, New York city, for London, England Bea nsisacometecisse seeeces 10, 000 
CentraliStationy Washing tons DUCE tere <a wascecce senso ee cebccebe ce woe eocee 5, 000 
Feb Dr, R. O Sweeny Saint Pant Minit aee rere esi A SRwee Chie eu aca: Be wea 7, 000 
OO EE ee ee ae ee aBG Re UqGBgd Ban ROD Roe ECE SUS COCe MS alte tee ries Si ANE Ne ye ee 82, 000 


, RAINBOW TROUT. 


The spawning of rainbow trout occurred from January 6 to April re 
The total number of eggs taken was 196,350; total results, 50,000 eg 
shipped, and 25,000 fry hatched. Of hie Taio 300 were ciinped to T. . 
F. Miller, Richmond, Ind., and the remainder were retained at the 
station. 

About one-half the eggs were carried forward in hatching boxes as 
usual, and the remainder on gravel. The loss on the eggs in trays 
ranged from 80 to 95 per cent., while with those $n gravel the loss in 
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no instance was more than 50 per cent., and in some cases only 5 per 
cent., the average being about 30 per cent. A number of experiments 
were made in carrying forward eggs of the same taking by two systems, 
and the results in every instance were greatly in favor of the gravel 
treatment. Arrangements for handling a good portion of this fall’s 
crop of brook-trout eggs on gravel will be provided, and further com- 
parative experiments of the two systems made. 

A ease of 20,000 rainbow-trout eggs arrived March 19 from Baird 
station, Cal., in a very poor condition. They had evidently been 
exposed toa high temperature in transit, as the ice was all gone and 
the eges mostly hatched. About 2,500 eggs were picked out and 
placed in hatehing boxes, where they soon hatched. The fry seemed 
feeble, and a large percentage of them died within a few weeks. 

Shipments of rainbow-trout eggs were made as follows: March 21, 
25,000 to the Michigan Fish Commission, Paris, Mich.; and April 6, 
25,000 to Eugene G. Blackford, New York city, for shipment to France. 

The spawning record for the rainbow trout during the season is as 
follows: 


| | 
Date. Females. | Eggs. | Date. Females.| Eggs. 
z = | = | Ce 
1887. 1887. 

PAMELA YIN Om sce mien” cicys =e = 3 2.4008) March? so... 222s scjeccu mais 4 1, 800 
Ta? Sess seen pecosee 1 | 6005) March i622. < cece cleo 4 2, 500 
RMU ALY NO eae tena me 1 GOON harch, Wesecsach ease eeee 8 4, 800 
WANNA: 12» vce iccicisce st aKe 1 if OOON iar Chl SS ee cana eemereate ate 10 5, 250 
PAMUAT YI VS onmaicers ce ans 1 1,000 || March 9 4 3, 000 
(RMN | eee ssacsaasess 1 1, 200 || March 10 7 3, 900 
PMN AVM Onee et eciaie at cac 1 1,500 || March 11 3 4, 300 
MaNUanyal ieee eesesscse 1 1, 200 | Marchrltinseececseecce se 16) 7, 000 
AOE Ae esos 2 2, 400 | March ls s--= Pe PE ea 11 5, 100 
(rnin, Cll ee ee eee ol 15300 | Marchal dione necmacte sees 2 1, 200 
January : 3 2; 300)|) Marchal One. etaisteavclacicie sata d 2, 100 
January 2% 4 | 2,700)|| March 16...,-.----..----: 10 3, 000 
January : 1s GO0s | MACH ii a crete atets atelclamm alec 2 1, 050 
January 15 400) Mlarchides 5 .ceneceeceee ac 1 450 
January 1 | 1 600)) (March: cs cere ecetee es 6 1, 900 
VenUaALyil9! acc sees cee 1 | 400\ | March! 202 co 2c o eee sos 25 10, 900 
an UaAryB0seeeaseeces oo 3 | 1),800) || March 2122222. 222 eee 18 6, 700 
Mebuuaty eM sSecect es seee- Pe 1,200 || March 22...... coer ee 5 2, 950 
MebrUarys Saiesee visas ace Sill 3,600 || March 24 6 1, 300 
MOQDRUATYs 42 aos ne wm ae L 550 || March 25 2 700 
HGOTOARY? 25552-5035 ee- 1 700 || Margh 26 6 2, 500 
MebTUan ye 6 ese: oc iiecin' 1 900 || March 27 2 1, 000 
OO LUAN Y eilsecics ese ieee | ts 600 | March 28 38 2, 500 
TRS EA Ze LY ec ase i | 600 || March 29...... 2 750 
ebruary Wisse sess] 1| 15) | Mareh 30 2 550 
WEDrD any esas ccoeewcee | hy 900 | March 31 11 3, 950 
Hebruary 13.--+2--.2-.--. | 4 | PATANUG Le Gnall wleeecoacase taascees | 12 5, 400 
Bebruarys14: wescsce aces oe | 6 | BMG ibyaWeell Wea conccgemqadone | 6 3, 400 
EDT UAL VM oes clsicinicce as 9 | G6; SOO ST PASp EN Sikes win aimeeteinteas t= | 6 3, 600 
RGbruety U2. co- 5 sce es 9 | DC SOO PARES tare temic mtelatel= sear 4 2, 400 
HSDRUATy Ass aats esse = = Sul 2) 400M ACD RIM Olen rom misiocinresteisi 4 1, 700 
MebruarylSslcesscc- cece 6 | 3s OO0R PAM TIL NT) ace acer seelaleteme tes 2 700 
Mebruamyi lOs oS scecce cier 1h AN WAN POLO Sots aenEociets onasons 5 1, 800 
Hevraaryye Oss sees sac eees 1 | SOO} Ml PA AO acto stot neteetare= = 2 600 
Hebruaryolasass aecee 4 | PLU Wot wehabl Mee caasesbcaseoeeiac | 3 1, 000 
Mebumany 22 shee sio cette. 4 | 2 QVM EA rile ce seeenceeeeras 4 1, 400 

BO DUU aT 2s ce csc fh ore noe on] SOON MENTO nie ne see pesemcn eee! 1 300 
Hebruanveod sens ster ane. 11 | GASOOn MAD rill oueesecer epee eeee 3] 1, 200 
February 26 ; Su 1, 600 | ADIGA einen aaa aeiat== 3 1, 000 
IGDMUAT aor oseec se ca.scise 2 O00) | Alprilidiseseccesseebeeeceec 5 2, 200 
Hebraanyiws ss sc eos scacees } 1 GO) || Aton 2 Se seers eee re | 3 1, 500 
Miangh’ lect cece sees sno) 2 | 1 S000) | Aprile ves teehee somnats 1 200 
WEI (O  aee eee caer Ae 4 35000) || Aprils2oeee sete eceseee see 1 150 
MAarGhsts:secce ae sowie es 5 | 3, 300. | —_—__ | -__—_—_—_. 
PMA CDs 4 coctas soe aceam 7 | 3, 906 otaleeecmmsaceeee 375° 196, 350 

. et 
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BROWN TROUT AND SAIBLING. 


A ease containing 20,000 brown-trout eggs and 15,000 saibling eggs, 
shipped from Cold Spring Harbor, N. Y., by Fred Mather, arrived at 
Northville on March 17 in first-class condition. The saibling hatched 
soon after, but the fry refused to eat, and most of them died of “blue 
sac” and starvation. Shipments of brown-trout eggs were made as 
follows: March 21, 2,500 to Michigan fish commission, Paris, Mich.; 
and March 28, 5,000 to Wisconsin fish commission, Madison, Wis. 
There was considerable loss before hatching, but nearly 9,000 fry were 
hatched and retained at station. 

Between November 18 and December 21 a total of 9,400 eggs of brown 
trout were taken from stock fish in the Northville ponds, but they 
turned out quite poorly, and only 1,500 HY were hatched. The spawn- 
ing record is as follows: 


Record of brown-trout spawning, season of 1886. 


Date. | Females. Ess. Date. | Females. Eggs. | 
1886. | 1886. 
Nov. 18 6 | 1,200 |] Dee. 13 11 5, 000 
22 1 250 14 5 1, 600 
23 i 350 18 2 400 
25 1 300 21 1 100 
26 1 200 ee ——- 
Total 29 9, 400 


LAKE TROUT. 


No lake-trout eggs were taken, owing to a lack of funds available for 
the purpose. This is greatly to be regretted, as no fish of equal rank 
is more easily propagated, and, if held in confinement until of suitable 
size and age, it is remarkably adapted for diffusion to a large range of 
waters into which the whitefish, brook trout, rainbow trout, and other. 
high-grade varieties cannot be established. As compared with other 
trouts, the cost of obtaining thé eggs is greatly in favor of lake trout, as 
is also the percentage of young that can be reared in confinement until 
of suitable size and age for distribution. During the fiscal year a total 
of 6,150 of the lake trout, hatched in January aad February, 1886, were 
Peiivered to cars No. 2 oil No. 3, and distributed chiefly in One! Indi- 
ana, Kentucky, and Tennessee. 
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During the fiscal year a total of 11,297 trout, ranging from eight 
months to two years old—6,150 lake trout, 4,620 rainbow trout, and 527 
brook trout—were distributed, as is shown by the following table: 


Distribution of trout from December 1, 1886, to Mach 3, 1887. 


Date. Kind of fish. Age of fish. Car used. Nunes of 
Mecs oly) "Rainbow troute--cosse-s7os-cco- =: Simonths)/eccccsecaeeaner NOS se are-eeee 850 
1h) MESTOOKAULOMU ceaemetteacsases aes AN CATS eseeictattlejacenia sissies | NOnSeeee 252 
1S ea ONbrOULS see = seca occ oe Simonthsieee-toesceee eee | NOs (32s crauinteraiate 1, 300 
| 
Wan.) 18) aRaimbow: trout: 22-0... s<cicte 2 VCATS 22. c<caececeeece ee NiOn2 sass 1, 560 
Sa MlualOsbr OU bemeratseciiaccintastciae satis ciats TAYE) Recon ontee one eeOnceL Os @bMase sorts. 300 
20) Rainbow trout.-s5.~.255.<ss5-cc65 QVCBTS) acca. stem setcerisisicicte IN O22 a calc ojatne aie 640 
20M te saljea OL Oke pase netacaistan se aeitesise cece | REN ERY Sec ooeto soc enpace INO. 2ikcse cece 600 
20N sake Grout 8-2 entre ccc at cea. Why Cant sem se ene ecnticisacre VAN OS2/7eeteeneee 300 
OH AR ALIND ONG CLO UU meciels atetaetc claim mele se | Land2 PEAS yo aee cele | INOS 22ers tana 250 
29) | MBLOOKAULOUL sc cosmo ease se cessccee = Wand2years sc. 2-250 | @NiOs2ehoece anes 250 
| 
Feb. 1 | Rainbow trout | 460 
dy ebaketromts: ccec ces. cose ss = some 1, 300 
12 | Rainbow trout ye: 7 160 
NDE glk OvurOUbeacwecaccs eects ces 1h ance eee INO. 2302 ceseeee 1, 350 
PALL (etal COP ase metee cine ei eele eae 1 year La. ae INOS2honese see 1, 300 
Marin 2))|| Rainbow trombs ss cosc.5 25-5025: ‘Land 2 VOAESM. clos sso: INO; 2 ese 100 
oN US OVELOU bee com mnt stale ate acters eee VOOR: Semele ce sine's seacls None 22520 seee 300 
Sul LOOK COMO. coh ee ee tanta aa Satioee TEVCRD ccc ote taareeess (*) 25 
PODS os sais renters tiajo cess ee aie Saree nies aisle ee ate =e CA eee ee eae eae 11, 297 
| 


* Delivered to Frank Elwell, Owosso, Mich. 
NORTHVILLE, Micu., August 16, 1887 


XIII.—REPORT OF OPERATIONS AT THE U. S. SALMON. AND 
TROUT STATIONS ON THE WCLOUD RIVER, CALIFORNIA, 
FOR THE YEARS 1885-87. 


By LIVINGSTON STONE. 


SALMON. 


Matters in relation to salmon at this station remain in much the same 
condition as at the close of my last report. The property was left in 
charge of Mr. Robert Radcliff; but, for various reasons, no active oper- 
ations were carried on during these years. 


TROUT. 


The operations in trout breeding at this station during the past two 
years developed no new items of special interest. The fishing in the 
McCloud River for breeders was continued very much the same as in 
previous years, and the station was conducted according to the same 
methods as heretofore. 

A few improvements were made during the year, among which may 
be mentioned the building of two or three new boats, and the construct- 
ing of some ponds for growing the young trout, which ponds Mr. Loren 
W. Green, the superintendent of the station, says are so carefully and 
securely built that nothing can get into or out of them without his 
knowledge. 

The date of the beginning of the spawning season for the trout in 
the ponds at this station has receded till now the first eggs are obtained 
late in December,* the first for this season being 12,500 eggs which 
were taken on December 26, 1885. Operations in taking eggs continued 
from this date until May 10, 1886, when the spawning season closed for 
that year. More than 220,000 eggs were obtained, as shown in Table 
I, accompanying this report, which were distributed as shown in Table 
IIL. In 1886~87 over 268,000 eggs were taken, of which 184,300 were 
disposed of as per Table IV. 

This total number of eggs taken in 1885-86 was not so large as usual, 
owing chiefly to two misfortunes that befell the trout during the year. 
The first was another outbreak of the mysterious disease described in 


*Tt used to begin in January. 


(17 S. Mis. 90——~47 737 
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my last report, and referred to more at length under the heading be- 


low, which carried off a great many of the breeding trout; and the 
second was a terrible rain-storm which visited the McCloud River in 


December, 1885, just before the trout began to spawn, and which forced . 


so much mud and sand into the ponds that many fish died from the 
effects of earthy matter collecting in their gills. Specimens of trout 
that died of the disease and of some that died of earthy matter in their 
gills were sent to Prof. 8. A. Forbes, of Illinois, for examination. 

Some brief memoranda, which are given in Table VI from Mr. Green’s 
diary, contain information in regard to the weather, the trout fishing, 
and other matters, from September 7, 1885, to December 31, 1886. 
Table V is also added, showing the temperatures of air and water at the 
station between the same dates. 

DISEASE AFFECTING RAINBOW TROUT.—Mr. Green, superintendent 
of the trout ponds at the McCloud River station, described a disease 
which affected the rainbow trout in the ponds and river at this station 
during the fall of 1885, and caused the death of many breeding fish, 
substantially as follows : * 

The fish all died in the same way, being apparently in perfect health 
up to the time of their being taken with this disease, while none that 
were taken ever recovered. By watching them closely, the first symp- 
tom discovered is that the fish begin to grow dark colored, some of them 
nearly black, and about the second day after this they refuse food and 
seem inclined to keep very quiet, and remain most of the time resting 
on their left sides at the bottom of the pond. This symptom differs 
from any I have ever witnessed in trout before. I have seen a great 
many fall sick and die, some from old age, others from bruises or fun- 
gus or other causes, but they almost invariably rise near the surface, 
and sometimes so near the top that their back fins will be out of water, 
and as they grow weaker they keep falling off towards the back screens; 
but such is not the case with any of these fish dying of this disease, as 
they lie on the bottom all day long unless disturbed, while if disturbed 
they swim off apparently all right. If taken from the water they seem 
to shake or quiver, and will splash around quite lively for a moment. 
They remain in this state from three to six days, breathing very natur- 
ally. I have kept them seven days after this, always lying on their 
sides and breathing faster each day. They seem to be in no pain, but 
simply stupefied. I think they would live even longer than this if it 


was not for the sediment that gathers in their gills from their being SO. 


quiet in the water. Some of them seem to cramp and their bodies will 
be crooked and it is almost impossible to straighten them. I have given 
them earth, salt, and everything I could think of as remedies, but to no 
avail, After they stop breathing it is eight or ten hours before they 
begin to get stiff or look like dead fish, and I have opened them forty- 


* For previous references to this disease sce F. C. Report for 1885, p. 134, and F. C. 
Bulletin for 1885, p. 472, 
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five minutes after there was no sign of breathing and no feeling, and 
still found the heart beating. The fish are all fat and nice to look at, 
and I ean find no trouble with eyes or gills or any other part, except 
the stomach seems a little hard and drawn up, and a hard and con- 
tracted yellow substance sometimes appears around the heart and 
stomach. 

The disease has been very severe in the McCloud River, and I feel 
sure that it was introduced into the ponds by transferring fish to them 
from the river. It seems to be a clearly contagious disease, as in one 
pond, which received no fish from the river and where the water flows 
directly to the pond from the flume without running over any other fish, 
no trout have been affected. 

The water in the river this autumn has been much lower than I have 
ever known before, and has been of a milky, muddy color all summer, 
owing to the overflow from Ash Creek. The very hot weather melts 
the snow on Mount Shasta, which has been reduced much more than 
usual this summer and fall, some of which empties through this creek, 
and when very high the creek overflows its banks and carries quantities 
of ashes into the McCloud River. 

The large trout suffered from this disease much more than the small 
ones. It was thought that the changed weather and heavy rains late 
in the fall would stop the progress of the disease, but it did not seem 
todo so. The temperature of the water while the fish were dying was 
about 58 or 60 degrees Fahrenheit. 

Some specimens of these diseased trout were sent to Prof.S. A. Forbes, 
of Champaign, Ill., with the result of his making a careful examination 
and reporting as follows: 

In these six specimens the kidneys were evidently the principal seat 
of disorder, the spleen being also considerably affected, and the liver 
much less so# The muscular tissue of the heart was involved in the 
single specimen that I examined in that particular. 

The kidneys were as black as coal and as soft as mush, a condition 
explained by microscopic sections, which show the urinary tubules 
little altered, with their epithelial lining intact, but all the other tissues 
(the connective tissue, capillaries, &c.) almost wholly replaced by a 
mere pulp of pigmented corpuscles, black pigment granules, and mi- 
crococci, in which lie imbedded vast numbers of spherical corpuscles 
each containing an embryo parasite. These encysted parasites are so 
numerous that the kidney pulp is seen to be everywhere thickly 
speckled with them. 

The spleen is much pigmented, like the kidneys, but less so, and 
the liver still less than the spleen, the pigment cells being much the 
most abundant about the blood-vessels, and often blocking the cap- 
illaries, especially in the liver, and causing the degeneration of large 
tracts of the gland substance. <A similar disorganization of the liver 
cells frequently appears at a distance from arteries or veins. The 
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spleen and liver are free from parasites. On the other hand, my see- 
tions of the heart show great numbers of the kidney parasites all through 
the walls of that organ. I counted thirty-three in a single thin section. 
A hasty examination of the muscular tissue of the back showed none, 
and the brain does not contain them. 

As matters are, I cannot doubt that these kidney parasites caused 
the death of these fish. In my previous and first examination of these 
fish I was misled by the fact that the first specimens from which sections 
were obtained contained relatively few of these parasites, while the 
general appearance of the organs in other respects was closely like that 
of the diseased herring from Lake Mendota. 

Of course, no practical conclusion can be drawn from this until we 
know what these parasites are and where they came from, or in what 
other host they continue their development; and for this a’ general 
study of the subject on the spot would be necessary 


CHARLESTOWN, N. H., April 30, 1887. 


TABLE I.—Lecord of trout eggs taken at McCloud River Station during the season of 


OOF I%#Of° 
1885-86. 


Date. - | Females. Eggs. | Date. | Females. Eggs. 
1885. March’62cccs soccemcoccee 18 20, 200 
December 26-..-...-..... Ly] 12-5003) MarGhel Ga cencces sie aiieosice 13 11, 500 
.1886, | Arp ral Seararswsyenneecernetss 10 : 10, 050 
CAMILA Ais ctere ealeisiolaee nin. | 12 127200 H | MAPLIN Sec aac cicisimstersiciecteinoe 19 20, 150 
PANU Ay sl oes ccs cee enis 23 21,000 || April 12.----.......------ 4 5, 025 
Manuaryd@ecese cose ocece 13 | 12,100'1||#Anpril 20525) a eece eerie 8 10, 000 
VAMUAlY 282 sce fecnscese 15 | N5300h!|PAtprill2iicsssenseecesoeeces 10 10, 000 
Uehatb eh ward: eae ae ermereecaco 10 | LOS100)|| May beso oer ciclamteiccrsteares 12 13, 000 
HODIUSTY love njcaecaiscce as 12 | 10, 150 i Mia El Oc eemcressesiciesiemescinte 10 8, 000 
HODLUALY | 9=es =< ciecsa gsc ata I 10, 050 || —— —_ —_— 
February 14...... One | 14 10, 100 } Pata eeaemee sek oer 226 221, 425 


TABLE II.—Lecord of trout eggs taken at McCloud River Station during the season of 
1886-’87. 


i| | 
Date. Females. Eggs. Date. | Females. Eggs 
| 

1886. || February 17.. 30 28, 000 
Mecember! 26-7. 2. ..5 24-65. 8 7,500 | February 23 10 10, 000 

1887. | February 25 12 10, 000 
LIETAITED RS a Seapine 20 z0, 500 || March3.... 21 20, 500 
SANUALY Aetna decease Uf 7,200 || March9.... 5 5, 200 
Seana yel ee ec || 4 3,000 || March20..- 21 20, 000 
SAMUALY OG. see ones aos sne | 15 13, 000 || Mareh29. 16 12, 000 
January 27....-...--. 2Ae 18 13,200 || April5 16 10, 000 
Penne a76 losakere ae meeee 20 18000s| AvprillSesseaeucecs Le 23 24,000 . 
PRO DTTALV IS ects a carte aieyste ace 22 20, 300 1 JeXy oy ata Be Ae So ciaameatec 4 2, 000 
Hebruary loss soccer oe 15 11, 000 ——= ———— 
Mebruaby Ses ve seta sae aer 12 13, 000 } Totalies soc cee eee 299 268, 400 


* At this date there are 53 more fish which are expected to spawn. 
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TABLE III.— Disposition of trout éggs from McCloud River Station during the season of 1886. 


Date. Disposition. Ree of 
1886. 

Sante) Central Station, Washington; DiC ei cee coe ove wanenelnnenemencnsane-o===5 12, 00€ 
ot rh Ree Te COM, AUORNE POLLINA Tear COME Tae perv ie e hen CS mCNY Sa Ca 12) 000 
29)| Most by high and muddy water... 22... .0. see. c ewe ween an nen nne esse seceo-a- 20, 000 
Hep wes) 1. bs Hodes sPlymouthieNs Hoe onc anne ccemcceltecincecncinicnedacee= semen eases 12, 000 
OW HEM Garlichs sain sOSephy WMOr ccc c accra ceils ce pecan alm lelnwis 2miwls|s = minianime 15, 000 
loi pratched-tor trout) PONGS -oceescc---lascse econ a UU Ses ootecicneclnete se 10, 000 
17 | H. M. Garlichs, Saint Joseph, ate AM eae \n a we atg tite Ce a sicthie cle ae rte eatiatceinaancine 10, 000 
Do Ee ACO wtting: Helvimonthe Ne Es oe scce tere sae ee ene Semicisalcs ise aaic/oee = isaa= 10, 000 
ieee Ene Kennedy, Omaha, NEBr oa... ss 0.-2.uscnesdecc-ueeesserc-scBengeseences 10, 000 
Dan Otto Gramm Taramie City Wy Ores. ccs ads sancidee leakeacene.csdsecs veces == 20, 000 
iM PACA rich wA nam Osan TOWalscsone Juans clactaree a namaescere sone aesissicsce. 10, 000 
wens uleost by hiohiand muddy, watereees- sees l-tscrccetaceeeacs ce se ceecencenes sar 10, 000 
18 | H.M. Garlichs, Saint Joseph, Mo...... FI OER LY eae OGG BA orc eevee ie ae 20, 000 
mlblatehed forriver: se s-cs epee sate ene ee. neers ancoe La ae cumummace tee cates dacrip 5, 000 
MOAR Se Neer se ah cee ae a on acta acta ceisicatialcias dine caer auwiatas wins et slaeteine nieces 176, 000 


TABLE IV.—Disposition of trout eggs from McCloud River Station during the season of 1887. 


; Oe Number of 
Date. Disposition. eggs. 
1887. 

manera Centralustations, Washington, WNC. se. s- cose ccc cotwiscsewal cae cuecneciccna=s 5, 000 
(oe PHD Carlton sopiriG dualke Vowel creciassiseele css] seein ess ce sie einejaninaimainje 20, 000 
29) Babb. kwennedy, Omaha, NODE << -cnceu sc csaiec-—n- Eater ee eiaetmeietele te wintaheiatet=iate 10, 000 
HED ROT SW een ASAP eal. MINN cea aeicciecle semana cles aistee nou wecneee alajelcncin == 25, 000 
Nel elev Granlichse Sain tie OS pM MOP acces sae ca cena ical wae eneie cee sletslecinlee alaienlo'=lai= 20, 000 
Mar. 9 | F.N.Clark, Northville, Mich............ Red soe ce tare wee cee ee oencieee aeneaee 20, 000 
LO MECantrealistation. VW iashimo tony Wi OP sees e ee ee cine cites ssisae™ leeealnisisciecials 20, 000 
Dea Rekcroeck, Denver (Colose..o.e- sees eecee an seeta ee eile aes tee ee eae aewe some 5, 000 
OMG eC ential station, Wiashine Gori, ML Clense. 2st ices tac coun sen da wcee ele elsideiscie siete 20, 000 
Suipratchecyand«plantedanyMc CloudeRiver-c-ssseeeeossseescecem ans ne neeene een 17, 000 
Temes Ope ese seiaces aintoacie lis woes oat ste t ae imitie vaca bcke saeco enna ceeleisiae ate 22, 300 
MO FAL SeMb ae sec ccttiee clae-otcie See cates oe Ne ke icikt be mane bieduché cateictlee seminesicls! 184, 300 
MOS PLOM VarlOUS  CAMBES a= sea0ss aca deta cat cares ees an wane Seeks mbnidecine cacceer 84, 100 


BORER E ESOC TOS CEE CROC COCOA ICED Sot HERE CC DOM SSbronoo os rs 268, 400 


TABLE V.— Temperatures of air and water at noon at McCloud River Station from Septem- 
ber 7, 1885, to December 31, 1836. 


1885. 1886. 
Sept. Oct. Nov. Dee. Jan. Feb. March. April. 
Day of month. a ee A 
8 E E : : : : 5 
EIS Sle le els (SB) S18 | Sle lselel| als 
oe catego be d= | Pd a = Tee = 
() 1°} ° (0) (0) ° fe) le) Oo (eo) Oo fo) Oo 1o} (e) Oo 
eee iciecis aeis | Sin a's oom aye 78 60 68 58 58 52 54 52 68 52 60 53 54 56 
Pues arsenite eeia tilisisia'e!« 86 60 52 53 60 52 52 50 68 52 60 54 56 54 
Bee tejale 3/26 \e ais)|(atcio.s<Vayeto aye 88 60 52 53 62 52 46 50 68 D2 58 54 | 58 54 
J.-E geCOeten| FaBSee Caeee 89 60 52 53 62 52 48 50 68 52 60 54 56 | 54 
See cence e’atatel|a/se ce Hens a 87 60 54 54 66 52 46 50 62 | 53 60 54 | 56 54 
Un SoC BBO SPREE Meee (eee 86 60 50 50) 60 52 48 48 64 53 60 54 56) 54 
GE ENit.(Sehisincce 78 60 86 58 50 50 56 52 46 48 62 54 60 54 60 54 
(ists at a en 76 60 85 58 52 50 54 52 48 48 60 54 60 54 58 54 
Dede See eae 78 60 84 58 46 48 54 52 48 48 66 54 60 55 60 54 
Deere tse creracn = 80 60 83 58 48 48 58 52 46 48 66 54 60 54 | 60) 54 
Le ee 80 60 82 58 48 48 56 2 50 48 60 54 60 56 60 54 
1p ee 84 60 8L 58 48 48 60 52 56 48 66 54 48 56 | 58 54 
LOE SSS ae ee 80 60 80 56 46 48 60 52 60 50 60 54 50 54 58 54 
141 A Se 82 60 80 56 48 48 60 52 50 50 68 54 481 54| 58 54 
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TABLE V.— Temperatures of air and water at noon at McCloud River Station, etc.—Cont’d. | 


1885. 1886. 
Sept. Oct. Nov. Dec. Jan. Feb. March. April. 
Day of month. 
{ 
ites rs Pa = es Fe o Pe 
tal ees 2 Stalks 2 Blea 2 Pa ae eh 
ie Pate ne WaPo) We DU da =e epee ||! Ge | 
qh pe eq Beh ee Bg OB et | a tee era 
fe) (eo) (eo) eo) (eo) ie} [o) 2. fo} (eo) Oo Oo fe) ° fo) ie) 
1G = Geo aeeee 80.) 60} 79} 56}. 44 | 46] 56 |--52 | 56:). 50] 72)| "54.48" | 545 ag 54 
Tip. Se Se eae 88] GO| 78| 58| 42] 46] 56] 52] 44] 48] 72] 54] 48] 54] 60 54 
(eter 88 | 60} 78) 56] 44] 44; 56] 52] 461 48] 74) 54] 49] 541)” 60 54 
Tile ee ane nee 88} 60| 80| 56) 50; 46] 60] 52] 38] 48] 74) 54] 50] 54] 64 54 
71), 58 eS 843605. 58)|, 565), 50+) 46s} 2 58)) 5c 4871 508 721/580 56 toes Ge 56 
2 Dgaceossseee ce 88 | 60] 80] 56] 48] 47| 58] 52] 48] 50] 72] 54] 58) 54] 66 56 
eee ee SS 86 | 1G0.| 76 |--56¥), 46,|' 49%) 60) |) 52°) (581) SL) 72") 54°) 58 7545 Gs an 
CD) As A ee eee 882) 604}, 74.) 561/465) SON) 58.1 1522). 530 51 P 72") (ba 5a leodel me 56 
TBs Sas ae enna B25] 160 Me Ail 5641) 50! |p 500), 5611527) “GON 51773 54) GON esl inal 56 
ON GS ooeee ae BE iG4 |) 160) 74) (56) 537) 50s) 581° 53 1) 856). 50M) 720 54) |) Su lasp ears, 56 
eee se 2 2s 68 |, 60] "78 56)) 48) 52") 60 52) bBo 250. 72)! be 58a eda gs 56 
OR Mme oe see 76) | 60. |.-%6.|.-56 |) 46.) (51 || 58°)" 252), 56] 501}. 70. |) 50) Me GOmiee ote as 56 
Dif Fae Rai a 76.}56014)'4.80) || 58i3}) 4545) x2eN (52) | 520) S600 51h 64a) 545 |e GUnem tale 56 
D543 be ark na 7¢6| 60| 80| 58| 54| 52] 54) 52] 62] 50) 46| 52] 64| 54] 90 56 
DO Mae ees SO 60u 7S oGue Gal 21 564524) 668n| 050) acer oe 62 | 541] 60 56 
Bis da Ge weee eae ZS sIMGO8 | Gh 56! eros eo 2a OG O28 | 660 Moon eee ales 60) | 521 7% 54 
Ser et ere ele 78 | 56 | Repro f RO2I 52.1 GO |atb eters lees 6U | 54° | alee 
| 
1886. 
May June. July. Aug. Sept Oct | Nov Dee 
Day of month. Lad Saws pi rf aoe : 
| | | 
a ior es s x | e a 
Ale 2 hes eres 2 ai eect 2 eae =) 
ee acon (ss or Ws eee a rw ch | SS 
4/F/4/Fil4a);F)/4\/Fl a/b) a /F la |b ale 
| | | | 
ro) ° | ee) o. 80 ° | ° ° ° ° Om ilo | o fo) ° 
ie ete ees & 74| 56/100] 60] 98] 60| 100) 60] 78| 58] 66] 5 48 | 50] 44 48 
OAs See 73| 57.| 102 | 60] 96] 60] 98| 60) 80| 58) 70 | 56; 48] 50 /> 44 48 
RAW Sie ee 32% 73. |. Si (798) 260: | 98+], 60!) 1.10!) 62] 84, 585) 266" baulr4 One SON edG 48 
Ae AE i) 68! 58] 98| GO| 96| 60| 98] GO| e6| 58] G6} 55} 50| 50] & 49 
is Coane eet ee 68| 57| 96) GO| 94! GO| 98| 60] 80! 58] G4} 55 | 46] 49] 52) 49 
Guess 69 | 57] 98] 60] 93] 60] 102} GO| 84] 58] 66| 55| 44| 49] 52 49 
Ths sm dee eee Bee 56| 57] 98| GO| 92] 60} 98| GO| 78| 58] 64] 54] 44] 49| 48 48 
Ciel) 2 Stee 56| 56| 96) GO| 94] 60| 94| 60] 75} 58] 60] ° 54/1 50, 49} 46 48 
ieee acs a. 56 | 58] 98| 60] 98| 60| 90} 59] 90} 58| 62] 54) 48! 49] 50 49 
TO 245 eee 64| 58} 96] 60/100] 60] 38] 59| 98) 59| GO| 54) 46] 49] 52 49 
Thi ca ee ae 64| 58] 80] 60] 102! 60] 90] 59/102] 60] 58| 54) 49| 49] 50 49 
DLs es ae See 68 | 58] 80] 60] 104| G1] 98} 59/100] 60] 58) 54| 44] 48] 48] 48 
118). dace pe ee 70 | 59] 88] 60] 108) 62/100] 60) 91] 59] 56), 53; 46) 48| 48 48 
dee ie PS. 76| 59) 82]! 60] 108| 62]100| 60] 94! 59| 56] 53: 40) 48] 46 48 
i), Gabaseeoaatee 82 | 59} 84] 60|110|] 62] 96] 60] 96/ 59] 58/°538) 42 | 48) 44 47 
1 GR ae caress 92 | 59| 86] 60|104| 61| 98] GO| 98] 59| 56} 53] 38! 48] 46 48 
eee ae eee eee 90 | 59} 86] 60; 100} 60} 80] GO| 88| 58) 50|,52) 42] 48) .48 48 
IIE oe ea ea 92! 59| 88! 60| 98! 60| 88! 59! 86! 58] 58: 52| 421 48) 50 48 
11) Gaesene eee 92| 59! 90| 60/102] 60| 90] 59| 84) 58) 6G2/|°52| 50) 49) 52 48 
Pe sages a eee eae 94] 60 | 98) 60 | 104) 61] 92] 59; 80} 58) 62) 52, 381 48) +52 48 
Opes ee reek 92] 59/106! 6L| 98| 60} 90| 59} 78/ 58) 6u 2| 40 | 48] 54 49 
DON ea aR aed 90| 59| 98| 60| 96] 60} 88| 59! 82] 58| 58] 52) 42] 48] 56 50 
OB Sei arene: 90 | 59 | 92] 60] 102) 60| 84] 58] 88] 58] Go| 52! 40) 48) 56 50 
ON hs aie ey seen 92| 59] 90] 6O| 98| 60] 80] 58| 90) 58) 59 | 52) 44] 48) 58 50 
Dime ae See 94/1 59] 86] GO| 96] 60] 82| 58| 84] 58) GO| 52 2] 48) 60 52 
OTT are ae tae eae 90/ 59] 90] 60| 90] 59] 84] 58] 80! 58} GO| 52] 44] 48] 58 52 
One mene ta 2| 59] 921 60} 98! 60] 78| 58| 80| 58| 56] 51] 42) 48] 50 51 
DBRS ciere tyme 94| 59 | 88) 60| 98| GO; 80) 58| 72| 57) 54)\50; 40) 48) 52) ot 
COMA ae Ae 92 | 59 2| Go| 100| 60| 86] 58); 70] 57| 52] 50! 48) 4a] 54 51 
S (area te a8 Soe 98 | 60| 94| GO| 96] GO| 84] 58] 68] 56] 52] 50| 46] 48) 54 51 
Sitemeter ee eLOZ aly 60's | Paes eee 940460) Ih SG yp O8i| se oct | eile | 5 Oly 50) |e eee 52 51 
| 


ig 
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VI.—Memoranda relating to the weather, etc., at McCloud River Station from 
September 7, 1885, to December 31, 1886. 


oO UR 


~~ 


25 


No trout; they bite very badly; 3 dead 
troutin ponds; alllook fat; no known 
cause for the disease. 


Condition of weather, etc. Date Condition of weather, etc. 
| 
1885. 

Weather clear and moderate; caught |} Oct. 26 | Clear; caught 1 trout. 

5 small trout; trout biting very || Oct. 27 | Four large and 2 small trout; some 
poorly. trout dyinginriver, butmore in ponds. 

Weather clear; water in river quite || Oct. 28 | Clear; no trout. 
muddy; caught 7 small and 1 large || Oct. 29 ie trout; 5 dead ones in ponds; look 
trout. at. 

Weather very nice; 4 small trout. Oct. 30 | No trout; still looking badly in ponds. 

Clear and nice; 6 small] trout. Oct. 31 | Raining a little; no trout. 

Weather same as usual; no trout. Nov. 1 Raining quite hard in afternoon. 

Clear and warm; no trout. Noy. 2 | Still raining slowly; no trout. 

Clear and nice; 1 small trout. Nov. 3 | Still raining; no trout; they bite very 

Weather very nice; no trout. poorly. 

Two very large trout and 2 small ones. | Noy. 4 | Raining quite hard; water risen con- 

Three large trout and 7 small ones. siderably. 

Weather nice; llargeand 5 small tront. || Nov. 5 | Heavy rain; water still rising. 

Weathernice; llargeand15smalltiout. || Nov. 6 | Raining very hard; water rising. 

Cool; 2 small trout; bait very scarce; || Nov. 7 | Still raining quite hard. 
very few salmon in river. Noy. 8! Raining; troutin ponds looking badly; 

No trout; have sent to Sacramento for 4 dead ones. 
salmon eggs for trout bait. Nov. 9/ Raining not quite so hard. 

Weather very nice; 7 trout. Nov. 10 | Clear; 3 more dead trout in ponds. 

Weather nice, butrather warm; llarge || Noy. 11 | Clear; no trout. 
trout; some trout in river looking || Nov. 12 | Clear; more trout in ponds looking 
dull and sick. sick. 

Weather very nice; 2 large trout. Noy. 13 | No fishing yet, water too high; trout 

Raining quite hard. still dying. 

Weather very nice; no more rain; no || Noy. 14 | Hight dead trout in ponds; no idea 
trout. what ails them. 

Two large trout, 9 small ones. | Nov. 15 | Raining all day; trout still look badly. 

Weather nice, but warm; 4 small trout. || Nov. 16 | Raining hard; water rising; 3 dead 

Weather nice; 5 small trout, found 4 trout in ponds. 
dead trout in river. | Nov. 17 | Raining hard; caught 2 large trout in 

No trout; several trout in river lying || fish-trap. 
on their sides, but not dead. || Nov. 18 | Water rising fast; 1 trout in trap. 

Two large and2 small trout; troutdying || Nov. 19 | Pleasant; no trout. 
guite fast in river. Nov. 20 | Trout still dying in ponds; took out 8 

No trout; trout still dying in river. to-day. 

Caught 3 small trout; 3 dead trout in || Nov. 21 | Raining hard all day; water rising fast. 
river. Nov. 22 | Raining very hard; water high and still 

Weather nice; no trout. rising; took out of ponds 5 dead trout. 

No trout; more dead trout in river. Nov. 23 ! Water still rising; 15 feet high now; 

No trout; trout in ponds acting very logs running over tops of traps ; 3 dead 
strangely. trout in ponds. 

Weather very nice; 2 large trout and 4 || Nov. 24 | Water very high and still rising; one 
small ones; some in ponds refusing boat swept away, and one trap washed 
food; some lying on their sides. | ont; water 20 feet high. 

Five large and 10 small trout; some in || Nov. 25 | Raining quite hard, but water falling 
ponds still refusing food. some; snowing high up on mount- 

Two large and 2 small trout. ains; 5 dead trout in ponds. 

Weather cool; 2largeand6smalltrout; || Nov. 26 | Raining slowly; water high; very 
3 that were lying on their sides are dangerous crossing river; traps all 
dead; a disease never known before: | filled up with sand and rocks. 
seemingly nice, bright fish. Nov. 27 | Still raining; water high; 8 dead trout 

Weather nice; caught 4 large trout. in ponds. 

| Two large and 5 small trout. Nov. 28 | Raining siowly; water rising; snow 

Six large trout; more trout in ponds melting on mountains. 
lying on their sides and refusing to eat. || Nov. 29 | Raining slowly; fish still dying; no ap- 

Fifteen large trout; 5 trout dead in parent cause. 
ponds. Nov. 30 | Raining a little; water falling; caught 

Two large and 5 small trout. 2trout in trap; took 13 dead trout out 

Have no bait; sent after some salmon of ponds. 
eggs, but got none. Dec. 1 | Clear; water rising; snow on mount- 

Weather nice; no trout. ains melting. 

No trout; some more trout in ponds || Dec. 2) Clear; water falling. 
lying on their sides, but not dead. Dec. 3 | Clear; water falling; 10 dead trout in 

Trout still lying on their sides. ponds. 

Quite windy; 9 large and 3 small trout. || Dec. 4 | Cloudy, but no rain; water falling; 

Clear; 7 large and one small trout; fish trout dying fast. 
in ponds looking quite sickly. Dec. 5 | Clear; water falling; 15 dead trout in 

Seven large trout; 10 large trout in ponds. 
ponds died to-day; all look very fat |} Dec. 6 | Morning foggy; no rain; fish still 
and healthy. dying. 

Clear: 7 large and one small trout. Dec. 7) Water low; 16 dead trout in ponds; all 

No trout; those in ponds still looking look fat. 
badly. Dec. 8 | Cloudy; some fish in ponds looking sick. 

No trout; trout in ponds refusing food. || Dec. 9 | Cloudy, but no rain; shipped 4 speci- 


mens of diseased trout to Professor 
Forbes; took 18 dead trout from 
ponds. 
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TABLE VI.—Memoranda relating to weather, ete.—Continued. 


Date. Condition of weather, etc. || Date, Condition of weather, etc. 
| 
| | | 
| ees — = [ee = es 
1885. | _1885 
Dec. 10 Raining, but water falling; fish still || Jan. 29 | Raining hard; water high; no trout; 
dying. lost 20,000 eggs. 
Dec. 11 | Clear; 13 dead trout in ponds. | Jan. 30 | No rain, but cloudy; no mail; can not 
Dec. 12 | Clear; took 8 dead trout out of ponds. || cross rivers. 
| 


Dec. 13 | Clear; fish in ponds looking sick. Jan. 31 | Clear; water falling a little; 1 dead 
Dec. 14 | Clear: some fish in ponds refusing food. trout in ponds. 
Dec. 15 Raining hard all day; 20 dead trout in \ Feb. 1 | Clear; water falling; caught 3 trout 

ponds. || in trap; mail came to-day. 
Dec. 16 | Raining hard, water standing about || Feb. 2 | Cloudy and misty ; no hard rain; water 


the same. falling. 
Dec. 17 | Raining; water 3 feét higher; 11 dead || Feb. 3 | Clear, and water falling ; trout in ponds 
trout in ponds. | looking much better, and eating well. 
Dec. 18 | Clear; 5 dead trout in ponds. | Feb. 4 | Clear; water getting quite low ; caught 


Dee. 19 | Clear; water low. 
Dec. 20 | Cloudy; water low; 8 dead trout in | 


in trap 5 female trout and 4 males, 
Feb. 5 | Clear; water falling; no trout to-day. 


ponds. Feb. 6 | Clear; no trout; fish in ponds looking 
Dec. 21 | Raining all day, 6 dead trout in ponds. | well. 
Dec. 22! Raining allday; caught 10 large trout |) Feb. 7 | Clear; water low; no fish running. 
in trap. Feb. 8 | Clear; fish in ponds eating, and looking 
Dec. 23 | Raining hard; waterrising fast; cannot | nicely. 
cross river; caught 7 trout in trap; | Feb. °9 | Cloudy, but no rain; eggs doing well. 
water in ponds muddy. Feb. 10 | Clear, 
Dec. 24 | Water 10 feet high, running over top of | Feb. 11 | Cloudy, and a little rain in morning; 
traps; raining ‘hard ; 14 dead trout in afternoon clear. 
ponds; ponds very muddy. | Feb. 12} Clear; young trout hatched out and 
Dec. 25 | Raining very hard; water 15 feet high, looking nicely. 
but not rising any more; trout in | Feb. 13 | Clear; fish in ponds doing well, naa 
ponds still dying. young fish doing splendidly. 


Dec. 26 | Clear, and water falling; water very | Feb. 14 | Clear; water low; no fish. 
nigh in creek; can not get in traps; || Feb. 15 | Clear; water low. 

began to take eggs. Feb, 16 | Clear; eggs doing well. 
Dec. 27 | Clear; water falling fast; nights cool; || Feb. 17 | Clear; water very low. 
eggs doing well; 8 dead trout in |) Feb. 18 | Clear, 


ponds. ees 19 | Clear; eggs doing well. 
Dec. 28 | Cloudy; more rain; water rising. Feb. 20 | Clear; water low. 


Dec. 29 | Raining; water high; eggs doing well. | Feb. 21} Clear; all the fish doing very well. 
Dec. 30 | Clear; water falling; 3dead trout in |, Feb. 22 | Clear; eggs doing well. 

ponds. || Feb. 23 | Clear; water low. 

Dec. 31 | Clear; nights cool, eggs doing nicely. || Feb. 24 | Clear; little fish looking very nicely. 


1886. | || Feb. 25 | Clear; all the fish eating nicely. 
Jan. 1] Clear; water falling. Fob. 26 | Clear; water low. 
Jan. 2) Clear; 5 dead troutin ponds. Feb. 27 | A little cloudy. 
Jan. 3/| Clear; eggs doing well. Feb. 28 | Heavy snow- storm, very large flakes; 
Jan. 4 | Clear. raining at noon, mountains covered 
Jan. 5] Clear; no trout running up traps. with snow; sun shining by spells in 
Jan. 6 | Clear; eggs doing well. the afternoon. 
Jan. 7/| Clear; 4 dead trout in ponds. Mar. 1] Clear; water very low. 
Jan. 8} Clear; disease seems to be leaving || Mar. 2 | Clear; fish doing splendidly. 
trout a little. Mar. 3 | Cloudy, but no rain. 
Jan. 9 | Clear; eggs doing nicely. Mar. 4] Raining slowly; eggs doing well. 
Jan. 10 | Clear; fish seem to be looking a little || Mar. 5 | Raining slowly; fish doing nicely. 
better. Mar. 6 | Still raining a little. 
Jan. 11 | Clear: 3 dead trout in ponds. Mar. 7 | Raining a very little. 
Jan. 12 | Cloudy; eggs doing well. Mar. 8 | Clear; tish looking splendidly. 
Jan. 13 | Raining a little; 1 dead trout in ponds. |! Mar. 9 Rather rainy. 
Jan. 14 | Raining ali day, but not hard, Mar. 10 | Clear. 
Jan. 15 | Still rainine. Mar. 11 | Clear; eggs doing well. 
Jan. 16 | Clear; eggs looking well. Mar. 12 | Clear; all fish doing well. . 
Jan. 17 | Clear, though evening a little cloudy. Mar. 13 | Clear. 
Jan. 18 | Snowstorm of about % inches. Mar. 14 | Clear; little fish eating nicely. 
Jan. 19 | Raining bard all day. Mar. 15+ Clear. 
Jan. 20 | Raining hard; water rising fast. Mar. 16 | Cloudy, but very little rain. 
Jan. 21 | Clear; water fi illing. ; || Mar. 17 | Rather ‘cloudy; eggs and tish doing well. 
Jan. 22 | Raining very hard; water high; no || Mar. 18 | Cloudy; all fish looking well. 
trout running. | Mar. 19 | Cloudy; water low. 
Jan. 23 | Raining hard; water rising fast; caught |} Mar. 20 | Clear. 


8 trout in trap. Mar. 21 Do. 

Jan. 24 | Raining very hard; water high, and still || Mar. 22 | Clear; a little wind. 

rising. Mar. 23 Cloudy. 

Jan. 25 | Clear in morning, sunshine at noon, and || Mar. 24 | Clear; strong north wind. 

cloudy and raining in evening; water || Mar. 25 Cloudy and windy; all fish looking well. 
rising ; caught 8 trout in trap; 2 dead || Mar. 26 | Clear; eggs doing well. 


trout in ponds: water muddy. Mar. 27 | Clear. 
Jan. 26 | Raining hard all day; caught 2 large || Mar. 28 Do. 7 \ 
trout in trap; water rising; expect || Mar. 29 | Clear and very pleasant. % 


to lose 20,000 eggs by high water. Mar. 30 | Clear. ) 
Jan. 27 | Raining hard; water very high; water || Mar. 31] Clear; all fish looking nicely. : 


coming into hatching-house thick || Apr. 1 | Clear; little fish growing rapidly. { 

with mud. | Apr. 2 Clear; water low. 

Jan. Raining hard ; water rising and muddy; || Apr. 3 | Clear. i. 
no fish to-day. Apr. 4 | Clear; water very low. 3 P 

; f 
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TABLE VI.—Memoranda relating to the weather, ete.—Continued. 


Date Condition of weather, ete. Date Condition of weather, ete. 
1886. 1886. 
Apr. 5 | Clear; eggs doing well. Oct. 16 | Clear; 15 large and 3 small trout. 
Apr. 6 | Clear; fish all eating well. Oct. 17 | Strong north wind; no trout. 
Apr. 7 | Began raining, very dismal day. Oct. 18 | North wind and very cloudy; no trout. 
Apr. 8 | Raining hard; river rising. . Oct. 19 | Clear; no trout. 
Apr. 9 | Still raining quite hard. Oct. 20 Do. a 
Apr. 10 | Still raining; eggs doing well. Oct. 21 | Clear; no trout biting. 
Apr. 11 | Not raining quite so hard. Oct. 22 | Cloudy; no trout. 
Apr. 12 | Raining hard; water rising. Oct. 23 Do. 
Apr. 13 | Still raining hard; water high and fast |} Oct. 24 Do. 
rising. Oct. 25 | Clear; no trout. 
Apr. 14 | Still raining; water rising fast. .|| Oct. 26 | Cloudy, without rain; no fish. 
Apr. 15 | Raining very hard; water higher than || Oct. 27 | Cloudy; fish not biting. 
before this winter. Oct. 28} Clear; no trout. 
Apr. 16 | Still raining a little; water high; snow || Oct. 29 Do. 
on mountains. Oct. 30 Do. 
Apr. 17 | Not raining much; water still rising. Oct. 31 Do. 
Apr. 18 | No rain; water very high, but not || Nov. 1 | Clear; nights cool. 
rising. Noy. 2] Clear and pleasant. 
Apr. 19 | Norain; water still pretty high. | Nov. 3 Do. 
Apr. 20} Norain; water falling; little fishdoing || Nov. 4 | Clear; trout not biting. 
well. ° Nov. 5 Do. 
Apr. 21 | Clear and nice; water falling fast. Nov. 6 Do. 
Apr. 22 | Very nice; fish all doing well. Nov. 7 Down: 
Apr. 23 | Splendid day ; water quite low. Nov. 8) Very cloudy, with some rain; trout not 
Apr. 24 | Very nice and warm; water low. biting. 
Apr. 25 | Splendid weather; little fish growing || Nov. 9 | Days clear and nights cool. 
rapidly. Nov. 10 Do. 
Apr. 26 | Very nice; fish-traps all very badly |} Nov. 11} Clear; no trout biting. 
damaged by recent high water. Nov. 12 Do. 
Apr. 27 | Splendid weather; clearing out fish- || Nov. 13 Do. 
traps. Nov. 14 | Cloudy, but no wind. 
Sept. 6 | Weather clear, with strong north wind; || Nov. 15 |} Cloudy, with wind. 
began fishing to-day; caught 1 large || Nov. 16 | Cloucy, with strong north wind. 
and 5 small trout. Noy. 17 |} Cloudy; no trout biting. 
Sept. 7 | Continued north wind; almost impossi- || Nov. 18 Do. 
ble to stay on the water. Nov. 19 | Cloudy; caught 13 trout. 
Sept. 8 | North wind; no trout. Nov. 20 |} Heavy rain all night. 
Sept. 9 | North wind; caught 6 small tront. Nov. 21 | Cloudy; night cool. 
Sept. 10 | North wind in forenoon ; clear and still || Nov. 22 | Cloudy, but no rain. 
in afternoon; caught 5 small trout. Nov. 23 Do. 
Sept. 11 | Hot and smoky, no wind; caught 4 || Nov. 24 Do. 
small trout; large trout very scarce. Nov. 25 | Clear and pleasant. 
Sept. 12 | Hot and smoky; no trout. Nov. 26 Do. 
Sept. 13 Do. Nov. 27 |} Cloudy; caught 13 trout. 
Sept. 14 | Clear; no trout. Nov. 28 | Cloudy; no trout. 
Sept. 15 | Clear; caught 1 large trout; fishing || Nov. 29 | Cloudy; 13 trout. 
very poor. Nov. 30 } Clear; 5 trout. 
Sept. 16 | Caught 3 small trout. Dec. 1} Cloudy; no trout. 
Sept. 17 | Clear; fishing poor. Dec. 2 0. 
Sept. 18 | Clear; trout not biting. Dec. 3 | Clear and pleasant; no trout. 
Sept. 19 | Clear. Dec. 4 Do. 
Sept. 20 | Caught 18 nice trout. Dec. 5 Do. 
Sept. 21 | Clear; no trout. Dec. 6] Clear. 
Sept. 22 | Clear; caught 7 small trout. Dec. 7 0: 
Sept. 23 | Clear; no trout. Dec. 8 | Clear, with north wind. 
Sept. 24 Do. Dec. 9 0. 
Sept. 25 | Clear; 6 small trout. Dec. 10 | Cloudy, with south wind. 
Sept. 26 | Clear; no trout. Dec. 11 | Very cloudy. 
Sept. 27 | Clear; 5 small tront; few large ones in || Dec. 12 Do. 
river. Dec. 13 Do. 
Sept. 28 | Clear; 6 small trout. Dec. 14 | Very cloudy, but no rain. 
Sept. 29 | Clear; water low; no trout. Dec. 15 Do. F 
Sept. 30 | Strong north wind; no trout. Dec. 16 | Raining slightly. 
Oct. 1 Do. Dec. 17 | Cloudy, but not raining. 
Oct. 2 | Clear; no fish. Dec. 18 | Clear and pleasant. 
Oct. 3 | Clear; 9 small trout Dec. 19 | Cloudy, but no rain. 
Oct. 4 | Clear; no trout. Dec. 20 | Cloudy; working on fish-traps. 
Oct.) 5 Do. Dec. 21 | South wind; working on fish-traps. 
Oct. 6 Do. Dec. 22 | Began raining in afternoon. 
Oct. 7 Do. Dec. 23 | Raining slowly; fishing in river all 
Oct. 8 | Clear; 2 small trout. done; no trout in fish-traps as yet. 
Oct. 9} No trout; moved boat up the river. Dec. 24 | Water 3 feet higher than usual. 
Oct. 10 | Clear; no trout. Dec. 25 | Raining slowly. 
Oct. 11 Do. Dec. 26 | Raining again quite hard. 
Oct. 12 | Clear; 6 large trout and 12 small || Dec. 27 | Raining very hard. 
ones. Dec. 28 | Water very muddy and rising. 
Oct. 13 Clear; no trout. Dec. 29 | Raining, but water falling. 
Oct. 14 | Cloudy; no tront. Dec. 30 | Clear; water falling. 
Oct. 15 | Raining hard in evening. Dec. 31 | Rained hard all night. 


XIV.—REPORT ON THE PROPAGATION OF PENOBSCOT SALMON 
IN 1886-87. 


By CHARLES G. ATKINS. 


The number of salmon purchased for breeding purposes at the Pe- 
nobscot Station in 1886 was limited to 205, which were received between 
May 29 and June 8. By collecting them thus. early it was hoped that 
we might avoid in great measure the losses that annually decimate the 
stock of salmon during the transfer from the weirs to the inclosure, 
and also while confined during the summer months in Dead Brook. 
These hopes were only partially realized. There were, to be sure, no 
deaths in transit, but out of the 205 placed in the inclosure only 147 (or 
72 per cent.) were recaptured in the fall. This isalessfavorable result 
than in 1885, when the collection of salmon was continued till June 20, 
and when 72 per cent. of the whole number purchased and 82 per cent. 
of those actually placed in the inclosure were saved and made service- 
able in the fall. The deaths in the inclosure occurred for the most part, 
as usual, soon after the salmon were inclosed, and thus before the height 
of the summer’s drouth or heat. Of 48 whose remains were found 33 
were discovered in June, 9 in July, and 6 in August, the last 6 bearing 
evidence of having been dead from ten to twenty days. 

This was a year of large salmon in the Penobscot. The average of 
the estimates of the entire stock collected was 16.47 pounds. At the 
spawning season those remaining on hand were found to average 14.47 
pounds in weight and 34 inches in length, including all the males and 
gravid females. 

The spawn was taken at the usual date, and the 101 females recov- 
ered yielded a total of 1,158,776 eggs, an average of 11,473 each. 

The development of the embryos up to the shipping point was at- 
tended with a loss of 59,776, or 5.2 per cent. The loss from non-impreg- 
nation was estimated at 21,035, or 1.8 per cent. Among the rejected 
eggs was an entire lot of very small and evidently worthless eggs which 
were thrown out in a mass soon after placing them in the hatchery. 
Leaving these out of the account, the total loss appears to have been 
but 3.9 per cent., a very satisfactory result. 

The net stock of eggs available for division among the subscribers 
to the fund was 1,099,000, of which there were awarded to the State of 
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Massachusetts 320,000, and to the U.S. Commission of Fisheries 779,000. 
Out of the latter, 25,000 were reserved for experiments in rearing and 
feeding at the Bueksport Station, but were subsequently liberated 
(June 15) in Craig’s Pond. The remainder were distributed as per fol- 
lowing schedule : 


TABLE I.—Statement of shipments of salmon eggs from the Penobscot Station in 1887, 
from the stock collected in 1886. 


4 (Ss | a | =| 
Belong- | Belong- [eral hes Pees 2 ea 
: ing to ing to 7 |22| o | Condition on|3-8 
Date. Consignee and address. Wercrs ental Total. lg Ql s a _ unpacking. Fie 
. chusetts.| States. Zz lea} S S, 
| 
1887. | Days.| 
Feb. 1 | F. Mather, Cold Spring Harbor, 
INIA Bees ee eres en ets ea ee sevens 250, 000 250, 000 4 30 Excellent. 479 
2/F. A. Walters, Bloomingdale, | 
ON, Waterers Sh vere meee eet eee Acer.) ee SEB sy St 250, 000 250,000 |; 4 6 | Good. 58 
3 | E. B. Hodge, Plymouth, N. H .-.| 110,000 | 100,000 | 210,000} 3 2) Good. 23 
8 | E. B. Hodge, Plymouth, INSEE ES! ols 000M ase seer 210,000 | 4 2 | Good. 40 
21 Rs Mather, Cold Spring Harbor, 
NGRVae ore teen eae Sete | Le aa oa 40,000} 40,000} 1 3 | Excellent. 38 
23 | F. Mather, Cold Spring Harbor, 
NGS eee ot tems orncodessecar are] seonechiels 10,000 | 10,000 1 3 | Excellent. 40 
24) W. H. Munson, Grand Lake | 
We SiLonmeio sees see eels. en tree Sige 89, 000 89,000 | 2 3 | Good. 37 
28} W. H. Munson, Grand Lake 
bream eM 6) so5 se se cee ee sae seer sie ioe 15, 000 15,000} 1 3 | Good 0 
Motalee sed sus.  asetianvere ice 320, 000 49%; 000)11,°074,:000% |'220) |) 22 sos leicee cetera 715 


TABLE If.—Observations on temperature of Eastern River at Orland Lower Dam, June, 
1886. 


{During the period while breeding salmon are usually collecting.] 


; Temper- : Temper- 
Date. Hour. attire, Date. Hour. aaeed 
1886. Ol | 1886. | oF, 

A fabaey 20 | (ey an Weogrereemcicosseesobe 66 || June 14) 8 a. 69 
2/8 am 65 || 14 | 54 p. 70 
2) 6 p. 64 15/8 a. 68 
Bi /8y eu 62 | 16] 8 a. 69 
3 | 53 p: G64 17 | Tha. 69 
AneSMasm ces (sense eee ene 634 || 17 | 54 p. 71 
CUI phi Wt to0 Bemetaarsoekacacoad 66 || 18/8 a. 70 
SpA sie 21d 1] Viel eae ee a Beis SEs G5aa| 18 | 53 p. 71 
BPE Sap Se a eS a er 664 19 | 8 a. 70 
6 | No observation ....-- Dees FE Een sretoe | 19 | 53 p. ron 
(Nn Gam MeN eee ate ene toe ensneere 66 2018 a. 70 
el ROA WDA ser. see ia cease neees ae 68 || 20 | 53 p. 71 
colin toy) RE Thig 14 ee Oh eee eae a 67 21/8 a. 71 
SH OS PyMeewee ers cclesicte ec :ewie'sye nics 68 21 | 53 p. 72 
OF ilineasbnTi gece soe ae noe coe 67 22) as 7 
TIT APOE Tee eens eee Sees 67 25 | 5 p. 71 
Tk et hia to atts oa eae RM AN 68 || 26| 8 a. 70 
OD WI ESY PSE baer ea en Ses mann mee RE pons 68 || 28 | 44 p. 71 
13 | No observation .....-- vaemiae eaee emcees 

{ 
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{NoTE.—These observations were taken between 5 and 6 a. m.] 
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 Tasie III.—Observations on temperature of Dead Brook (at the salmon inclosures), 1826, 


| 

Day of Au- |Septem-) Octo- || Day of “9 Au- |Septem- Octo- 
month. | J¥2e- July. gust. | ber. ber. inonth, | Pane. | July gust ber. ber. 

Our ORE OSH oF, OF, oF, oF. oF, oF, oF. 
i! - .4668) SASS 54 64 56 52 ie cmtatar 60 60 52 52 35 
JoSaGha) Seeeeee 58 64 54 50 The ins ae 62 62 52 52 36 
der SSaed 57 64 63 54 44 I) ee eoas 56 62 52 54 52 
Eee Si =\o) 54 62 63 54 44 PAV nok coe 56 58 58 52 37 
SJoSeeees 55 60 53 55 46 Qlessece 56 58 52 48 37 
Bessccs- 54 60 58 55 45 22).22--- 57 58 58 44 40 
TiSgSee6 53 65 57 62 43 28s eacec 60 52 58 42 37 
Bei acis ae | 56 66 60 61 47 aera 61 55 62 44 36 
QE es ce0 56 63 60 60 48 20 sass 05 59 55 2 44 36 
OP ai~ =~ 58 63 59 62 47 20n secs 58 62 58 48 35 
LNSe Sees | 60 59 60 63 48 Pal eieaeiod 60 62 58 54 34 
12h Sseere 58 58 2 $1 48 2Oineasce 60 62 60 50 40 
1a oeeee 5d 58 60 60 47 PV esee os 58 63 60 a 40 
LNs 55 60 60 60 45 80a aca 55 62 5 2 occ 
Oss. 2 56 62 58 56 55 Bidscondllesstouce 65 GY) |Sécndscr eae 
NG s255. 58 60 56 51 45 


TABLE LV.—Observations on temperature of water in the hatchery at Craig’s Brook, Octo- 
ber, 1886, to June, 1887. 


(Taken in the morning. ] 


1886. 1887. 
Day of month. 
Octo- |Novem-| Decem-] Janu- | Febru- : : 
ber oe. ant ary. ary. March.| April. | May. | June 
Later =| be d 

° F, Oo F, OUR: ° F, °F. Oo F. O° F. Onn oF, 

LU - sno Ses BeOpecoseeroceaeed SeaSecee 51 39 34 33 32 D4 Cl escent 54 

2. . nsopco danbSocedboD DesSeallbAseeeen 52 36 34 33 32 3 36 56 

2 cocaogo SnD eo bonUEDBecE Ba peoaceae 52 36 33 32 33} 34 38 56 

Uc ooccopesoososeéoceboorcd| lesssoecr 52 32 32 32 33 34 38 55 

D pcg She COUCDO SOO ESE SCUbS] Eeaseaed 52 33 34 32 33 34 338 54 

Os SS BO TOC DDS OCR ASE ERES) SeSeeeeE 52 34 34 32 Aw 34 42 56 

(] 350 580DR CD COCE EERE CoSEb4 ESerE ae 50 33 34 32 33 34 43 58 

a as ain o pints ay aisja sice bye moll sraiaiayerere! « 46 34 33 32 33 33 42 58 

Me antec’ sleisselsfeieicio mie sae sioc scene 44 36 32 33 a8) 34 44 58 

Eo siolecnivinieecabjvicisie=tiasilisansie cae 48 33 32 33 34 3 44 57 

LL oc oseS eC e DOE ES peOCE en GBram ear 50 36 32 34 33 3 42 57 

LY « cog YS COC SCORE EOE ree] Cee eas 46 36 34 34 33 34 43 57 

Ud) .cecbee be abopespspporeee ar s 42 36 33 33 33 34 43 57 
Eee eee 44 34 31 33 34 34 44 ceaaee 
Li codaeeugecens Geese Ooops Seeenpes 41 34 32 34 34 34 CU Nesaeecnco 
1 2 oc SCR OBOEDOCEDEODOSECEE Gcooeee 41 BR) 32 3 34 34 ASie | pememers 
Le cone ROCS SSO UB SORE Rone Scesesee 42 32 31 34 34 34 CR liscecre ob 
eat ce aiein acim Sain scciclaicl| taccc cnc 42 32 32 34 34 34 BU icesecccs 
1 co tO OOSC EERO EOD OUEHOSG Seemeaeee 43 34 31 33 34 34 We eeg0neE5 
PRPC Sccccde secs ese steccloscessc. 42 34 32 34 34 35 54.0) 222 eee 
Pe eee eo isis alaleiarciswisia’s [nroyseSce 42 34 34 32 34 35 54 > |Lseeecee 
SIMI ate cy crore See a mtr avaid [suites clare 40 34 34 34 3 34 6B} Neoccones 
SEEPS ee Se score iets atalsetic.a y[iete sicra-cte 40 34 34 34 34 36 56) 7 heres 
PAM asec orcitasiccras eiwe|se seees 44 34 34 34 33 36 56) bocoteee 
PMN eo ac niet is Hecsis\imtess te avei] misiate-: Sieve 40 34 34 33 33 36 56, Vildaemeawe 
DHPEM Ree fees J occces ce scisecelhcee See. 40 33 34 34 33 35 BL alsose sec 
OY 2 ass6d0 Seen RIG ORIEL CaS Gone eer 38 34 32 33 33 35 O06. bs. sone 
MS cas ccc ceccacces 48 36 34 32 33 34 35 540 Nees 
2D). a pean 50 36 34 Sag | eativecce 34 36 O47 |) eo hee 
AU) oc} eee eee 52 42 32 St A SeStoe 34 36 DO) ||eacemee 
4. Oh SCO ge CH EE ae Eee 50) Reels eae 32 Cr heal eens SG Be eetioe: 5G velo eee ueee 
MMP AN: sors cefrais5 sce 59 44.3 34 33 33.1 33.4 34.5 48 56. 4 


~XV.—REPORT ON THE PROPAGATION OF SCHOODIC SALMON AT 
GRAND LAKE STREAM, MAINE, IN 1886-87. 


= 


By CHAs. G. ATKINS. 


The management of the Schoodic Station for this year was placed in 
the hands of the assistant superintendent, Mr. W. O. Buck, of Bucks- 
port, whose chief helper was the experienced foreman, Mr. William H. 
Munson, of Princeton, who has served the station in that c.pacity since 
its organization, and to whose skill and fidelity the success of the work 
has been largely due. 

Mr. Munson began work the first of September and placed the barrier- 
nets across the outlet of Grand Lake on the 15th of that month. The 
pounds were built at the usual date, and made ready for the capture of 
fish on the 28th of October. The run of fish was rather small, not quite 
equal to that of 1885. Of the 752 taken in all, 505, or 67 per cent., were 
females, and 247, or 33 per cent., males. The fish proved of satisfactory 
size and fecundity, the females yielding an average of 1,935 eggs each, 
a higher rate than ever before observed, except in 1884, when the yield 
was 2,349 eggs per fish. 

The fishing and spawn-taking was accomplished under the disadvan- 
tage of very low water and a current too sluggish to attract the fish into 
the inclosures so freely as desirable, and a larger number than usual 
spawned on the shallows above our nets. But for extra exertions to 
capture the recusants, by stretching additional nets, the loss from this 
cause would have been very serious. 

In 1885, at the close of the work of spawn-taking, the greater num- 
ber of the salmon in hand were marked by cutting out a V-shaped piece 
from the outer margin of the anal fin. This year all the salmon that 
were handled were closely scrutinized for these marks, and 56 of them (5 
males and 51 females) were found to bear what appeared to be the mark 
sought for. In each of these cases there was a distinct, well-defined 
triangular transparent spot in the requisite position. It appeared as 
though the rays and integuments had been reproduced so as to com- 
pletely fill out the outline of the fin, but that the new growth had as 
yet assumed no color. So distinct were these marks that both Mr. 
Buck and Mr. Munson were fully convinced that they were the marks 
of 1885. Such a result was unexpected and great interest will attach 
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to a repetition of the experiment. These 56 marked fish average in 
weight 3.4 pounds, and in length 20.5 inches, in both points less than 
the general average of 1885. For a more exact experiment Mr. Buck 
has devised asystem of marks consisting of holes to be punched through 
the fins, by which numerals can be indicated and individual fishes identi. 
fied on their return, and these marks were applied to a large part of the 
fishes handled in 1886. 

The eggs obtained numbered in all 942,500. They were all placed for 
development in the cold water of the river house, and there remained 
till the month of February, when they were removed to the cove house, 
preparatory to division and shipment, which was accomplished in March. 
The losses from lack of impregnation and other causes reduced the eggs 
available for division to 855,500. The legal reserve took from these 
214,000, and the remaining 641,500 were divided among the subscribers 
to the fund as follows: Massachusetts, 132,000; New Hampshire, 
132,000; United States, 377,500. 

The eggs for shipment were packed as usual in Sphagnum moss, and 
transferred by express, over the usual route, including a ride of 36 miles 
in the open air, and all reached their destination safely. 

The 214,000 eggs reserved for Grand Lake were hatched and planted 
with the very small loss of 1,044 eggs and fry. A lot of 104,000 sea- 
salmon eggs were sent over from Bucksport by the Maine Commission- 
ers and hatched at the Schoodic Station to be planted in waters trib- 
utary to the St. Croix. They were likewise successfully hatched with 
a loss of but 255 eggs and fry, and were planted in Junior Stream and 
Upper ‘ Dobsey” Stream June 15, 17, and 20, 1887. 

The following tabular statements will be found to give additional de- 
tails of interest: 


TABLE I.—Fishing record at Grand Lake Stream, Maine, 1886, 


[Each day of 24 hours, ending at 7 a. m.] 


| Temperature, 


Height) 7a.m. 
Date. Day weather. Night weather. Gund 
Lake. | sip, | Water. 
1886 |Ft. In.| © ° 
Oct. 28-29 ...... Clear a. m., overcast p. m.; | Partly overcast, windincreas- | 1 8 | 32 46 
light easterly wind. ins, more northerly. 
Oct. 29-30 .....- Mostly clear, northerly wind, | Sprinklingatp.m.,raining bal-| 1 7 | 37 46 
moderate. _anceof night; light E. wind. : 
Oct. 30-31 ....-.. taining a. m., light E. winds; | Cloudy anddamp; calm, little | 1 7) 43) 46 
misty p.m. or no rain. ‘ , | | 
Oct. 31-Nov.1. | Cloudy a.m., calm p.m........ Clear, 9 p.m.; misty in morn- |..-..-- | 44 48 
ing. | | 
Nov. 1- 2 .| Misty morning, clearing to- | P. m. fine; light W. wind, be- |...---- | 40 48 
ward noon. coming misty toward morn- | 
ing. i 
Nov. 2-3 ..... Misty morning, wind SE.; | Overcast, wind rising and |.......|.---.-|-------- 
misty all day. veering to W. | 
Nov. #-4..... Misty morning, clearing with | Clear, bright night; calm; |------. 48 49 
shower in p. m. growing colder. roe 
Ney. 4-5..... Clear, frosty morning, bright, | Grew colder till midnight; |-.--...- 25 46 
light W, wind. frosty, then damp and 


warmer. ' 


i Am 


ay 


| lth ta 


- 


ee ae ee ee ee ere ee 
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PROPAGATION OF SCHOODIC SALMON. (aa 
TABLE I.— Fishing record at Grand Lake Stream, Maine, 1586—Continued. 
° 
, Temperature, 
Heigl 7 a.m. 
F 0 
Date. Day weather. Night weather. Grand bey 
Lake. | 4 ip. | Water. 
1886. ; IU BIG Del 1 
Nov. 5= 6 ..... Calm, cloudy morning, white | Windrising SE. ; heavy show- |..._..- 38 46 
frost; cloudy all day. ers; gale | from’ SE. 
INOV.: 6= 7. =... Cloudy, high wind from SE. ; Beautiful evening; moderate |1 6 51 51 
heavy rain a. m., clearing | W. wind. | 
p.m. 
INOW a7— 8 5.2.2 Fine morning, overcast, noon | Clear, W. wind; becoming ee Ete 24 45 
clearing. : overcast. ° 
Nov. 8-9 ..... Chilly, overcast, moderating | Clear, becoming cloudy; wind |...... 23 43 
wind. veering to E. 
Noveg-l0".--.-| Cloudy, calm <5... 05.05 ..s60- Calm, cloudy, damp; a little |....... 28 43 
rain. 
Nov. 10-11 ..... Light E. wind, misty, clearing.| Calm, clearing...... ..--..-..]...-... 38 44 
Nov. 11-12 ..... Light W. wind, becoming | Fair; becoming cloudy ; hight)|eeecse 29 44 
northerly ; fair. E. and NE. wind rising. 
Nowe 12—13) =... Snow about 7 a.m., wind NE.; | Rain, NE. wind first “part, Bee 29 42 
rain p.m. cloudy latter. 
Nov, 13-14 ..--. Snow and rain, NE. wind, be- | Colder, with snow-squalls; | ...... 32 42 
coming NW.; noon snow- less cloudy. 
squalls, ; ; 
Nov. 14-15 ..... Wind NW., growing more | NW. gale, moderating toward | ...... 27 40 
cloudy. | morning. 
INove 15-16... .. High NW. wind; fair; wind | Calm, cloudy ........-........ [tsar oak 20 37 
moderating at night. 
Nov. 16-17 ..... Calm, overcast . + --e-e-----| Snow, followed by icy rain.-...|....... 20 37 
Nov. 17-18 ..... Rain, E. wind, becoming south- SCRE O CEOOOLTOODRO Ed Se Bpaorob ote euceore 32 37 
erly. | 
Adult Schoodic salmon, EI 
Daily catch. Daily summary. E aj 
Date. : as Remarks. 
a F 5 
= ee : = 
mn a — mn | a | 
et ete EE re Nie IS) 
1886. | 
Oct. 28-29 ...... 19 6 OTs > eel [eal NS eo 2p. | 2 suckers, 2 small salmon, lot of chubs; 
. 3 gates open. 
Oct.29-30"...... 19 10 929 38 16 54 | 3p. | 3 parr, lot of suckersand chubs; 5 gates 
open at night. 
Oke SUS So eee4| Beeps lsoocas (eScoed SeSeees Seeacs| Aaceee aeceeer 
Oct. 31-Nov. 1 48 32) | 80 86 48! 134 | 2 2 suckers, 1 sea-salmox, 2 parr; 3 gates 
open. 
DNiow. 112)... =: 26 26 52 112 74 | 186]1p. | 3 gates open. 
INOVe 2=.3)225<. 20 42 62 132 116 | 248 | 2p. Do. “ 
INovs 3- 41._.. 17 21 SRiie a Onl 1370 | BSEn leeks 1 togue, 2 whitefish ; 3 gates open. 
INOvin4—= Delle. 25 51/ 76] 174] 188} 362|1p. | 1togue, 4 pickerel, meshed; 3 gates 
open. 
INiOV= 10= 6). 50. 21 85 | 106} 195 | 273 AGQu| eases 4 togue, 5 pickerel, meshed, 2 whitefish; 
| | 3 gates open. 
INOV. (6-07 <2 <<: 9 52 61 204 | 325) 529] 1p. | 6pickerel, meshed, 1 sucker, 4 togue; 3 : 
| gates open. 
INOW (T= (Shoes 19 15) O4F |) 223) 40081) 1623: eccce 1 pickerel, meshed; 3 gates open. 
Nov: 8-9 ..... 18 27 252) 4B GUN eoeert= 3 brook-trout, 3 suckers, 2 brook-trout, 
9 | 1 pickerel, meshed; 3 gates open. 
Nov. 9-10 ..... 3 10 13 235 428 G68 pear 
Nov. 10-11 ..... 3 16 19 238 444 GiePal ese . 
WNiovs 1-19) 22.2. 1 929 93 | 939 | 466) 705 |lc.cL. 4 pickerel, meshed, 4 suckers, 1 white- 
| fish in tiap. 
Nov. 12-13 ...... i 21 22 | 240 4B! 127) easel 
Nov. 13-14 ..... 3 2 5 243 489''), 732 |... 1 pickerel. 
Nov. 14-15 ..... 2 10 12 245 | 499 | a ae terete or 1 whitefish. 
INOW. 15=16..-5-.| 25.2% 4 4) 245 | 503 | 748 | 1p. | 1 parr. 
Nov. 16-17 ..... DaAltnaaeee 2247 503 | MoO seals 1 brook-trout. 
INOWe 718) 225310005: 2 2 247 505 | UV Ad eos 
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TABLE I1.— Record of spawning PRONE Grand Lake Stream, 1836. 


| 
Fish at first haudling. | Females spawned. Eggs taken. 
| 7 : copy 
Femaics. | cbs 
| 7 | Pe 
Date. | | {| ¢ | 2s 
| rere So ae Wea 
lanes fs JE WS as re) B 
Whee cloth ag genera ea Wat fli ERE nl peal ee 4 
ees = Si poe z, o | aR De eS z oF eh o | 
em reer. lates es 5 a3 = 5 rs Dyess) = 
oa A a Sr ep aon all ae Ute. |p E A 
Pa | | Lbs. ozs. 
oe Noe Ets 19h} NG 2 3 | 1 0 4}; 0 1 9 3, 900 
"30 91 19 10 5 5 | 0 0 5 0 2 B'S 8, 200 
Nowa 1 2 1) 32 lu 2B | 0 0 26 8 4 ney if 45, 700 
ae 52 | 2k 26 6 18) 2 0} 23 26 6 LOO 48, 200 
3 62/20) 42} \12:] 29) 1 0) 20) 245)" a) 23° 3| 57,700 
4 38 17 21 29 0 OF) 27) 9430 5) he oo ee 55, 100 
5 7Gn| fuera: 51 8! 4 2 0] 541 27 10| 42 11] 106,350 
6 106; 21 Gant meatier M(H.) 4 01}) 761) 52 17| 58 10] 141,000 
7 61 9 52 7{ 44] 1 | 0) 44+) 0 8) || 32)" 84 80, 350 
8 94 19 75) 9200 ean, | 8 | OW 56a) sai (?) 55 4] 187,700 
9 27 9} 18 8 9 1 0} 20) 756 2: 19) 07 48, 400 
10 13 3 10 2 7 | ar On|) S22 sig | eee Sues 33, 600 
+ 19 | 3 16 6 9 1 | On D1 ton Eee | 16 14 42, 055 
=e) 23 i 22 o| 44 he 1 15y | 0'22) Perce ae ney 1) 39, 100 
i ee le Oa Nae tia 8 0| 39) 14] 3| 18 12] 46,742 
14 | 5 3 | 2} 0 2 0° 0; Gi 24)....-... | 35.4 13, 030 
15 12 | Sie Osa ae 6 oy OUTST Da |) eon eeememer 9 2 22, 730 
16 4 | 0 | eli) RIL ah 0 ING oP eric e 40 10, 120 
17 oul 2 Onl) 01 0 0 | 0 0 Fl Benda 0 13 2, 523 
_ oi 0 | 2 0 0 2 | el frase Near n Nya wise sa wiaeel | Uaeyaeeeree 
te) Ro % | pee sl iene dey err ee Lee 
T5ts|py 249u | s0pal 108 [eee 44 1 iM 487)" 452. | ecb) ora 12,| 942, 500 


TABLE III. Gene nt of shipments ie eggs of Suiaodie salmon from Grand Lake Stream, 
Maine, in March, 1887. 


| fais y 
| Number of eggs— g ee lies 3 
§ £2 = = 
| : ‘3 eeelane Conditi B ei 
Date. | Consignee and address. | pejono. Belong- 2 |$2es)] a “Cee ae eres 
Sills o - oO 4 < pat orn 
ing to | ae Total. | 2 a Ae © 3 
States. | Crates Elz@ael 4s B 
| “ray ee PaaS Tid bis a 
1887. | |Miles.| Days.| 
Mar. 2 | E D.Carlton, Spirit Lake, |......-. 30,000 | 30,000 | 1 |1, 830 | 8 (Raine. ceaeeeeee *..| 96 
Towa. Nico 
R. O. Sweeny, Saint Paul, |......-.. 30, 000 | 30,000 | 1 1,938 | 5) (Good! ..essesreeees 39 
Minn. 
Buker Bros., Rome City, |.-....- 2,500 | 2,500 | 1 |1,380-| 7 PRO MEEeccad ss 6 
Noble County, Ind. 
I. A. Walters, Blooming: |.....-. 30,000 | 30,000 | 1] 796 8. cdo. cee 100 
dale, N. Y. ; | 
G. W. Delawder, Balti-).....--. 10,020 | 10,000) 1 S05s\seace | ‘ 
| more, Md. | | | 
5) | BG. Blackford! New |/:2<:.<- 65, 000 |*65,000 | 3 |- 615 j.....- teported arrived 
Mork wna. | in good order at 
; | | |  tinaldestination. 
Tihs Zo Weiter, lakerGe= ||-<-2. 2. 5,000 | 5,000} 111,500} 5 | Good. 
neva, Wis. 
| George A. Seagle, Wythe-|.-...--. | 50,000 | 50,000 | 1 1,150 G | Very good -.-.---: 44 
ville, Va. 
TF. Mather, Cold Spring |.-.-.... 40,000 | 40,000 | 1) 640 | 8 | Excellentiys-ceere= 150 
Harbor, N. Y. 
H. T: Root, Providence, |.....--. 10,000 | 10,000 | 1} 434 Bi MEME REE AG cos cocs- 8 
pone) Rasa 
8 | EA. Brackett, Winches- |132,(00 | 30,000 |162,000 | 3] 398 | 3 | Good. 
ter, Mass. | 
9 | E. B. Hodge, Plymouth, |132, 000 | 25,000 |157,000 | 4} 516 3) air ss see seceeaee 144 
N. H, 
W. D. Marks, Paris, Mich-|.-<-23.- 25,000 | 25,000 | 1 1, 431 | 5) | (Good ace aseeestee 247 
24 | F. Mather. Cold Spring |........ 25, 0U0 425,000 ; 1] 640 | 5 | Excellent.{ ‘ 
Harbor, No. 
264, 000 377, 500 641,500 | 21 


*To Germany, 40,000 ; England, 25, 000. 
t To France. 
+ Mr. Mather’s report of condition on arrival at Cold Spring Harbor. 
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Observations on temperature, etc., at Grand Lake Stream, Maine, from September 13, 1886, 
' to June 29, 1887. ; 
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Observations on temperature, etc., at Grand Lake Stream, Maine, ete.—Continued. 
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Observations on temperature, etc., at Grand Lake Stream, Maine, etc.—Continued. 
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Observations on temperature, etc., at Grand Lake Stream, Maine, etc.—Continued. 
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Observations on tenperature, etc., at Grand Lake Stream, Maine, etc.—Continued. 
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XVI.—REPORT OF OPERATIONS AT BATTERY STATION, HAVRE 
DE GRACE, MD., FOR THE YEAR ENDING DECEMBER 31. 1886. 


By W. DE C. RAVENEL. 


J s 


This year was ushered in at Battery Station by a continuance of work 
on the breakwater at west end of carp pond. This was interrupted early 
in January by bad weather and ice, so that but 12 feet were added to 
the work of December, making 92 feet to the end of January. One 
hundred and fifty tons of ice were cut and stored in this month; 26 
iron cots were finished, which completed the 30 originally intended. 
The boilers and engines of the launches were thoroughly overhauled, 
as also the pumps. One of the station carpenters assisted in work on 
steamer Halcyon for fifteen days during January. On the 30th, at 9.50 
p- m., 200 feet of the crib at the outer end of the wharf were carried 
away to low-water mark by ice and overthrown into the carp pond. 
The damage is estimated at $1,000. On 31st, the entire force was at 
work cutting ice to move pile-driver to a place of safety. The presence 
of ice made it necessary to use sledge-boats in trips to Havre de Grace 
for mail, provisions, ete. 

A very small portion of February was suitable for outdoor operations, 
it being generally too cold. But very little work was done to the new 
breakwater; the piles pushed off the main wharf by ice were recovered, 
and such timbers from the broken wharf as could be got at and wedged 
apart were saved. The general and routine work was carried on; repairs 
to launches were made in the way of stanchions, fenders, scraping, and 
sand-papering. The barge kite hen and mess-room were given two coats 
of paint inside, and tinware used in hatching operations was painted 
outside. 

Ice covered the head of the bay all the first portion of February. A 
heavy movement of ice occurred on 13th at 4 p. m., lasting thirty min- 
utes, crushing about 20 feet of the sheet-pile dike erected during the 
winter. At midnight, same date, a movement lasting ten minutes 
crushed about 25 feet of the southern end of the same work. The 
damage vy ice this month is about $180. The ice piled 15 feet above 
wharves on north side of island. 

During the early part of March, work on the machinery, etc., of the 
launches was pushed to completion, and, as soon as the weather per- 
mitted, all of the boats, scows, ete., belonging to the station were over- 
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hauled, painted, and launched. Six new flat-bottom row-boats were | 


purchased, making the number of this class available 20. Two new 
round-bottom gilling skiffts, 21 feet long, with masts, oars, and anchors, 
were also purchased for use in the shad work. Two gilling nets of 100 
fathoms each were added to the outfit, and the seine was hung and 
tarred. The seine haul was well dragged and cleared of snags and 
stumps, and all necessary work for putting the station in order for the 
hatching operations was done. 

The shad season opened on April 18 and closed June 10, during which 
time the station collected 60,765,000 shad eggs and 600,000 eggs of the 
rockfish. A full report of these operations has been submitted by Mr. 
L. Rh. Grabill, the superintendent of the station at that time.* 

At the conclusion of the shad work the temporary force was dis- 
charged, the equipment dismantled and stored, and the seine cut out. 
A drive-well was started on the island, with the view of obtaining an 
artesian water supply. The well was carried to a depth of 150 feet by 
July 1. The Assistant Commissioner obtained authority from the U. 
S. Geological Survey to have a geologist examine this well, and Mr. ‘W. 
J. McGee proceeded to Battery Station during the first half of July. 
His report, however, was adverse, and the well was abandoned. 

In the middle of July, Mr. Grabill left the station temporarily to as- 
sume charge of some dredging operations to be conducted at Saint 
Jerome Station. This work occupied him until August 5, when the 
dredging-machine, which had been borrowed from the Navy Depart- 
ment, was brought to this station in tow of the steamer Fish Hawk. 
The report of the work accomplished will be embodied in the annual 


report of Mr. W. de C. Ravenel, superintendent of St. Jerome Station. 


In the mean time, the routine work of the station was carried on under 
the supervision of Mr. William P. Sauerhoff, and the roof of hatching- 
house was painted and work was done to pumps, ete. The launch Blue 
Wing arrived at the station on August 10, and was at once dismantled 
and the machinery removed for overhauling, and the launch towed to 
Havre de Grace to be hauled out for repairs to hull and condenser. She 
was returned to Battery Station on August 21 and hauled out. 

On Mr. Grabill’s return with the dredging-machine, he proceeded to 


cut a channel from the main channel to pool gates, and completed this 


between the 9th and 14th of August; the cut was 20 feet wide with a 
depth of 84 feet at low water, mean. The‘remaining work in this line 
was coinpleted by August 21, and Colonel Abert, deciding to postpone 


further dredging at Saint Jerome, the proposed return to that point was: 


given up. Mr. Spencer agreeing to make certain concessions as to the 
use of his railway at Havre de Grace if permitted to do one day’s dredg- 
ing with the mud-machine, the dredge was towed to that point on the 
23d, the work he desired performed, and then the machine returned to 
the station. The well-driving equipment was transterred to the steamer 


* See F. C. Bulletin for 1886, p. 361. 
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Wish Hawk, and on the 21st transported to Saint Jerome Station, to 
be used there in securing an artesian water supply. On the 24th of 
August the dredge force was discharged, the machine laid up, and Mr. 
L. R. Grabill left the service of the Fish Commission to return to the 
U.S. Engineer service under Col. 8. T. Abert.. The station was then 
transferred to the charge of Mr. William P. Sauerhoff. 

After Mr. Sauerhoff assumed charge of the station, and up to the 
latter part of September, the small force under him was engaged in 
routine work of painting flat-boats and deck of Blue Wing and interior 
of launches, and in repairs to pile-driver, gill-boat sails, pumping out 
dredge and pile-driver, work on pile-driver, engines, etc. The well- 
driving equipment sent to Saint Jerome by the Fish Hawk was re- 
turned to this station on September 6. September 22 Maj. N. H. Hut- 
ton visited the station to obtain information as to the depth of water 
around the island, etc. His visit was followed by those ef Captain 
McCullough and Mr. Glenn in reference to the engineer work provided 
for by act of Congress. 

Mr. McGee arrived at station on 21st, and on 22d and 23d used launeh 
in his investigations as to the geology of the surrounding country. 
Towards the latter part of October the United States engineer force be- 
gan to arrive at the station and soon had preparations for-their work 
completed. The operations were commenced October 27 and continued 
until December 23, when work was suspended on account of ice. The 
work of extending the hatching-house was commenced in the first part 
of November, and was vigorously pushed during the following weeks. 
The foundation for the new storehouse was started, and the men from 
the Fish Hawk, which had arrived on the 4th of November, and from 
the Halcyon, assisted the station force in these operations. The Assist- 
ant Commissioner frequently visited the station to supervise the work. 

On November 20, Mr. W. de ©. Ravenel, superintendent of Saint 
Jerome Station, was transferred to the charge of this station and took 
the work in hand. During the latter part of November and through 
the month of December the work on the hatching-house was carried 
forward with all energy. The force was increased by details from the 
Fish Hawk and Halcyon. Inthe machinery department, all pumps and 
machinery were overhauled, as were launches, small boats, ete. 

HAVRE DE GRACE, MD., September 9, 1887. 


XVII.—REPORT OF OPERATIONS AT SAINT JEROME OYSTER- 
BREEDING STATION FOR THE YEAR 1886. 


By W. DE C. RAVENEL, 


During the greater parts of the months January, February, and 
March the channel to station and the upper part of the creek was 
frozen over, stopping all oystering and communication by water. 
Records of the temperature and density of water in the ponds and bay 
were kept during that time when practicable. 

It having been decided to continue the experiments in artificial prop- 
agation by means of artificially-impreguated spawn on a much larger 
scale than before and without confining it to ponds in which the water 


- was filtered, and also to give Prof. John A. Ryder’s system of spat col- 


lection a fair trial, 300 bushels of oysters were purchased in April and 
bedded in lower pond for the artificial propagation, and 75 bushels were 
put in pond 5 to furnish spawn for the Ryder experiment, the flume 
used to connect pond and channel having been taken out. 

I was ordered to Battery Station on April 21 to assist in the shad- 
hatching operations and returned to Saint Jerome on May 26. During 
the month of June a zigzag canal 270 feet in length, 4 feet deep, 
and 33 feet wide, connecting pond 5 and main channel: was dug, 
sheathed up, and baskets made, which, soon after the Ist of July, wee 
filled with clean shells and placed in canal. 

The bank around.the lower pond was wattled from the south end of 
piles to wharf on Deep Point; piles were driven around the mouth of 
terra-cotta pipe connecting bay and pond 4 and inclosed with wire 
netting to keep out sea-weed and trash. A large quantity of sea-weed 
having settled at wharf, the men were employed two days removing a 
part of it; the Haleyon arriving on 30th with the Assistant Commis- 
sioner, finished this work by means of her propeller. 

The laborers employed in diggijg canal, handling baskets, and other 
general work were hired from the immediate vicinity at $1.50 per day. 

On June 23 ripe oysters were found in sufficient numbers to com- 
mence spawning regularly. The force, consisting of four men, was em- 
ployed daily during the season in collecting ripe oysters, distributing 
the artificially-fertilized spawn in ponds 1, 2, 3, 4, and 5, and at other 
points, and putting out collectors of slate and tile, coated with mortar, 
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right positions. Wire trays, covered with oysters and slate, resting on 
trestles about 8 inches high, were used in the ponds where artificially-fer- 
tilized spawn was distributed. In addition to these, plastering laths 
and shingles nailed to strips were made use of in the ponds and sur- 
rounding waters, fixed so that where some floated on the surface, others 
rested on the bottom or were anchored midway. Shells were also 
used as formerly, strung on galvanized wire. 

The Steamer Fish Hawk arrived July 11 with dredge and two scows. 
Leaving them‘she proceeded to Battery Station, returning on the 16th 
with two launches and a large force of men to work the dredge and 
sink an artesian well under the direction of Mr. Grabill, superintendent 
Battery Station, who, immediately upon his arrival, commenced sink- 
ing the well at the north-east corner of wharf. After several attempts 


to get water near the surface, the pipe was driven down about 80 feet: 


and then abandoned, in consequence of the pumps being out of order. 

The dredge commenced work in front of wharf to dig out a basin 150 
feet wide by 9 feet deep, and to continue deepening the channel leading 
to station. -Very little progress was made, owing to the poor condition 
of machinery, the difficulty of getting fresh water, and the hardness of 
the soil. On the 24th the dipper-pole broke and was not replaced until 
the 28th, when work was resumed. 

The Assistant Commissioner arrived on steamer Halcyon on 30th in- 
stant to inspect the general work of station. 

During this month all the shells in the baskets were washed, as much 
sediment had collected on them; very few young oysters were found at 
that time on them. 

In August spawning was pushed with energy, new collectors being 
put out daily until the 24th, when these operations ceased. The first 
appearance of spat was in pond 2 on July 29, when oysters one-eighth 
of an inch in diameter were found. Mr. Grabill left for Battery Station 
August 3, sending the dredge, scows, and a launch by the Fish Hawk 
to same point; leaving Launch No. 55 and crew to assist in spawning 
at this station. 

On August 18 Machinist Glennan and a carpenter reported for duty 
with a pump borrowed from the Fort Washington Station and work 
was resumed on the well. After several ineffectual attempts to drive 
the pipe deeper it was given up and a new one commenced, which had 
been sunk to a depth of 94 feet when Passed Assistant Engineer Reeves 
arrived on Fish Hawk with a large ferece of men to take charge. The 
work was now pushed night and day until, on the 26th, when a depth 
of 203 feet had been obtained, the pipe wrung off 23 feet below the sur- 
face. It was then abandoned and the Fish Hawk left for Wood’s Holl, 
Mass., taking with her the carpenters, the greater part of the engineer 
force, and the well-driving equipment. The rest of the men, except 
Coxswain Jones, were sent to Battery Station on the 31st. 
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During the months of September and October all coilectors put out 
were taken up and overhauled. The set of spat was exceedingly poor 
on collectors from channel and lower ponds, though 183 oysters were 
found on one slate collector from Wrightson’s Bar. About 500 were 
found on collectors in ponds 1, 2,3,and 4. All those with spat were 
placed in ponds 1 and 2 on wire trays, resting on bottom. 

On September 13, finding the oysters in pond 5 dying in great num- 
bers from the effect of sand, I had them all taken up and put in lower 
pond. Upon thoroughly overhauling the baskets of shells and finding 
about 40 oysters to the basket, the shells were scattered in the channel 
and pond west of cottage. 

Having observed a very heavy set of spat in parts of the outer creek, 
at the suggestion of the Assistant Commissioner, a careful examination 
of this, with Point Lookout and Smith’s Creeks, wasinstituted. In the 
former the set of spat was phenomenally large for about one-half mile 
up both branches, while in the others the set was quite poor, though 
oysters were plentiful. It would therefore appear that Saint Jerome 
Creek had been advantageously affected by the large quantity of arti- 
ficially-fertilized spawn distributed by the station. 

The Fish Hawk arrived here on 3d of November, left well-tower and 
equipment, and taking Coxswain Jones and Launch 55, proceeded to 
Battery Station. The Herreshoff pump borrowed from the carp pond 
in Washington was returned November 8. . 

November 14 the Halcyon arrived with the Assistant Commissioner, 
who, after inspecting the station, instrueted that it be closed and put 
in charge of a watchman and the superintendent report to Battery Sta- 
tion. All collectors with oysters attached were left in ponds 1, 2, and 
3; about 350 oysters obtained from collectors placed in outer creek 
were put into three caissons and placed in pond 3. The station wags 
turned over to the watchman, S. B. Wrightson, on 20th of November. 

Appended is a table of weather variations and density and tempera- 
ture, ete., of water at Saint Jerome Station. 


HAVRE DE GRACE, October 28, 1887. 
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XVII.—REPORT ON THE ARTIFICIAL PROPAGATION OF THE 
CODFISH AT WOOD'S HOLL, at FOR THE SEASON OF 
1885-86, 


By JAMES CARSWELL. 


Having received instructions on the Ist of December to proceed to 
Wood’s Holl, Mass., and report to Capt. H. C. Chester to assist in cod- 
fish hatching, I left Washington December 2 for that place, taking 
with me all the necessary apparatus. 

On my arrival at Wood’s Holl Captain Chester was engaged in car- 
rying on a series of experiments for the hatching of codfish eggs, and 
after conference with him I learned that his idea was that in order to 
secure success the eggs must have motion, and that all the apparatus he 
had tried previous to that time, and was still using, was constructed un- 
der this impression. He had several boxes fitted up with jets of water 
let in, one so as tomerely move the eggs, the others varying in velocity 
from 1 to 4 miles an hour; but all of mies arrangements resulted in 
failure. I had been sent on with apparatus constructed by Colonel Me- 
Donald, designed for using the tidal motion, but Captain Chester ap- 
peared to be thoroughly convinced that motion was the thing. There 
was also at the station an arrangement of barrels put up by direction 
of Major Ferguson which failed, and the only success which had been 
attained up to this time was by a series of cones, which Captain Ches- 
ter called the ‘Tanner arrangement.” In this a very small percentage 
was hatched out; but it had the effect of changing our minds in regard 
to the necessary motion, as the eggs worked very slowly with a tidal 
motion. 

On the 4th I fitted up two tubs and glass aquaria with side and cen- 
ter jets, siphon bag in center, and water escaping at the bottom. On 
the 5th I procured 400,000 eggs and placed an equal number in each 
of the two apparatus. I was very much pleased with the motion, 
which was just enough to force the eggs slowly to the bottom, diffusing 


‘them well through the water, and then rising toward the surface. 


Having had no previous experience, I thought by what I had learned 

from Captain Chester and by examining his apparatus that I had com- 

bined all the necessary conditions to secure success. The eggs looked 

all right and seemed to be doing very well, although a great many ad- 
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hered to the siphon cloth. This, however, was easily remedied by giving _ 


the siphon bag a slight shake hourly. 

On the morning of the 7th I found a great many dgad eggs in both 
apparatus, and the following day all were dead in the aquarium. TI at- 
tributed the mortality to the fact of this adhesion to the siphon cloth 
and to the sediment in the water. 

On the 9th Colonel McDonald arrived at the station, and after talk- 
ing the matter over we concluded that there was too much motion. I 
put 100,000 more eggs into the aquarium, using as little motion as pos- 
sible, and entirely filtered the water. The eggs in the tub were still 
doing well, although under exactly similar circumstances as those in 
the aquarium, so I thought the advantage of the former over the latter 
was due to the larger area. I then started a large tub, fitted up in the 
same manner as before, with a fresh lot of eggs and a moderate circular 
motion. They all did well until the 13th, when I found it was neces- 
sary to do something else with them, as they were clotted together and 
sunk to the bottom. The fish at this time could be seen distinctly. I 
took them out and, after cleaning them off, placed them in a McDonald 
jar and worked the same as with shad. I was also compelled to trans- 
fer those in the large tub to jars, working with a small jet of water ap- 
plied to the surface, which made them swing gently around the jar, but 
not enough to drive them to the bottom. 

On the 15th all the eggs taken on the 5th, which were worked in the 
aquarium for five days and afterwards transferred to jars, were dead ; 
but they were well developed and would probably have hatched out in 
a few days. 

On the 16th I was obliged to take all the eggs out of jars and aquaria 
for the same reason as before, and I am convineed that cod eggs sink 
to the bottom as they grow older and as the young fish begin to develop. 
I then placed them in three jars, working one with top motion, one with 
bottom motion, and the other with a combined motion of top and bot- 
tom; but this resulted, as before, in their gradually dying, and on the 
eleventh day after they were taken all were dead. In one jar the eggs 
were left to adhere constantly to the siphon bag for eight days. For 
the first six days they did well, but after that they began dropping off, 
and at the end of the eighth day they had all dropped off and were 
dead. I tried the tubs once more with slightly altered conditions, but 
the result was the same. In all the methods and motions tried a great 
many of the eggs lived until the hearts of the young fish could be seen 
to beat. 

Captain Chester also had two boxes fitted up, one with a copper 
screen in the bottom, and in another he put two of the hatching jars, 
but covered them with -copper-wire screens. All of these experiments 
resulted in naught, but the experiments had been continued long enough 
to satisfy us that it was better than anything heretofore discovered. 
In putting in the next lot of eggs Captain Chester used cheese-cloth 


ee 
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instead of copper wire to cover the jars and placed these in the box 
with tidal motion as before. This lot of eggs was hatched out with a 
small percentage.of loss. 

From my own experience I have come to the conclusion that cod eggs 
will float for five or six days, but at the end of that time they begin 
clotting together and sink. 

It would be impossible for me to give in detail all the different ap- 
pliances and means that were resorted to, but they were all carried on 
with the view that it is necessary for the cod eggs to be submerged for 
awhile and then allowed to rise to the surface, and every motion that 
could be conceived was tried to attain this end. I think it a great mis- 
take to use any metal whatever in fitting up any kind of apparatus for 
cod hatching. 

Although prepared for applying the tidal motion, I had never up to 
this time fitted the tubs up, applying this motion. On the 25d of De- 
cember I fitted up one glass aquarium and wash-tub with tidal motion, 
using cheese-cloth screens made to fit tight on the inside, about 4 inches 
from the bottom. 

On the 25th I found that most of the eggs had gone to the bottom in 
both apparatus, owing to the density of the water having fallen from 
.025 to .021 degrees, and upon examination found that the pumps were 
drawing fresh as well as salt water, which, of course, put an end to this 
experiment, as the eggs were all destroyed. 

On the 28th I put in another lot of eggs, which did very well, but do 
not think that I got more than 50 per cent. of young fish; but even 
this was an improvement on anything heretofore accomplished. 

On the 6th of January, 1886, I put a fresh lot of eggs in the aquarium 
and one tub, which did well until the 9th ; but for some unaccountable 
reason at least one-balf the eggs in the aquarium had gone to the 
bottom and were dead, while those in the tub were still doing splendidly. 
These commenced hatching on the 19th, and by the 22d all had hatched 
out, not more than 10 per cent. having been lost. 

After the many experiments tried both by Captain Chester and my- 
self [ have no hesitation in saying that the best conditions for suecess 
in eod-hatching are : 

(1) As little motion as possible, with just sufficient change of water 
to keep if fresh. 

2) To use entirely filtered water, which can be easily done by filling 
a McDonald jar with cotton, and fitted up as is done in shad work. 
(3) To avoid the use of anything like metal in fitting up an apparatus. 


The work now ceased for a time, as the codfish in live ears had all 
died on account of the extremely cold weather, and I was instructed to 
proceed to Florida with half a million of the young fry. Up to the 
time I left I estimate that we had taken about 15,000,000-eggs, all of 
which were lost in experimenting, with the exception of about 2,000,000, 
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Five hundred thousand of these were deposited in the waters of the 
Gulf and 100,000 in Chesapeake Bay. The remainder, 1,400,000, were 
planted in Wood’s Holl Harbor. The shipment to the Gulf was sent 
in my charge, while that to the Chesapeake Bay was made by Messrs. 
Moore and Robinson. : 

On my return to Washington I was ordered to the Fish Hawk to 
continue the collection of codfish eggs off the Isle of Shoals. In con- 
sequence of the rough weather there was only one day on which we 
succeeded in collecting eggs, when we procured about 8,000,000, half 
of which were shipped to Captain Chester by express in transfer cans, 
and the other half were placed in large glass aquaria which I had fitted 
up on board the Fish Hawk, applying the tidal motion, but owing to 
the extremely cold weather and to an accident to the vessel these were 
all lost. We made several attempts subsequent to this to collect more 
eggs, but without avail. Of the lot forwarded to Wood’s Holl I am 
informed that one-third were received alive. These were hatched out 
with a small per cent. of loss and turned into the Wood’s Holl Harbor. 


WASHINGTON, D. C., February 10, 1886. 


XIX.—REPORT ON THE ARTIFICIAL PROPAGATION OF CODFISH 
AT WOOD’S HOLL, MASS., FOR THE SEASON OF 1886-87. 


By CaArRLES G, ATKINS 


The experiments in the hatching of codfish at the Wood’s Holl Sta- 
tion for the season of 1886—87 extended, in point of time, from the 
16th of November to the 6th of April. The spawn was obtained, for 
the most part, from codfish brought in by the schooner Grampus from 
the Gulf of Maine, a single lot of 170 adults having been secured from 
local fishermen who had caught them at Nantucket Shoals and about 
11,000,000 eggs having been taken by the Grampus from the fish on the 
fishing-grounds off Cape Ann. The hatching was all conducted in the 
hatching-room of the laboratory, and all, with the exception of a few 
experiments, in the Chester hatching-boxes. The total number of eggs 
handled was 43,575,000, of which 22,040,000, or a little more than 50 per 
cent., were hatched, and 19,495,000 were liberated alive in the waters of 
the adjacent coast. 

The scale of operations, which under favorable circumstances might 
be greatly extended, was limited by the difficulties attending the col- 
lection of the parent fish. The first fish that came to hand were col- 
lected by the schooner Grampus to the eastward of Cape Cod and 
brought to the station on the 16th of November to the number of 195 
codfish, together with a few pollock, haddock, hake, and cusk. Only 
the codfish yielded spawn. Another lot of adults, numbering 273 live 
codfish, were brought in by the Grampus from the same waters on the 
9th of December; on the 11th of December 170 codfish were obtained 
from Nantucket Shoals; and, finally, on the 25th of January, 219 more 
were brought in from the Gulf of Maine by the Grampus. By the lat- 
ter date the temperature of the sea along the coast, especially in the 
harbors, had fallen to so low a point that it seemed quite probable that 
an attempt to collect codfish and bring them to the station in the well 
of the Grampus, as had been done with the lots brought in by her so 
far, would fail by the death of the fish from the excessive cold to which 
they would be exposed should the vessel be compelled to seek a har- 
bor during the trip. 

The result of the observations heretofore made on this point is, in 
general, that codfish will live in water not colder than 30° Fabrenheit, 
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but that when it falls to 29° they al! die, apparently through actual 
freezing. It has several times occurred at the Wood’s Holl Station 
that.all the adult fish on hand have died in this way in a single night. 
At the suggestion of Captain Collins, it was determined to attempt the 
collection of eggs directly from the fish on the fishing-grounds and 
transfer them to the Wood’s Holl Station by rail. Mr. George H. Tol- 
bert was sent from Washington charged with the manipulation of the 
eggs; and, with the assistance of the officers and crew of the Grampus, 
he collected and transferred all the eggs obtained after the 25th of 
January. 

In an ordinary season the weather and other circumstances would be 
much more favorable to the capture of codfish than the winter of 1886- 
’87, and there would be no great risk attending their transfer from the 
Gulf of Maine to Wood’s Holl up to the Ist of February. It might, 
therefore, be reasonably expected that a sufficient stock of breeding 
codfish could be gathered at Wood’s Holl before the end of January 
to supply all the eggs that could be profitably incubated there. 

The fish brought in by the Grampus were taken from her well in fairly 
good condition and placed in ears in one of the basins at the station. 
On the approach of dangerously cold weather in the winter an inclosure 
was made in the basement of the hatchery and the fish then on hand, and 


afterwards received, were placed therein. The experience of a single: 


winter seems to warrant the belief that in such an inclosure fish will be 
safe from freezing in the severest weather. 

The fish were overhauled from time to time, generally at intervals of 
two to four days, and the spawn and milt extruded into large pans con- 
taining a little sea-water, from which they were in a very short time 
washed off and placed carefully in the hatching-jars. The total num- 
ber of gravid females found during the season was 108, and their aver- 
age yield of eggs was about 300,000 each. 

The first lot of eggs, taken on the 18th of November, began to hatch 
on the 26th, eight days from impregnation. The temperature of the 
water, which up to this time had been above 50°, fell steadily, until, on 
the 19th of January, it reached 32° Fahrenheit, the lowest reached in 
the hatchery during the season. The development of the spawn was, in 
consequence, so retarded that the lots taken in January and February 
were from twenty to twenty-five days in incubation. The best success 
attended the incubation of the eggs that were taken from the fish at 
the station in December and January. In several lots as high as 85 
per cent. of the eggs put into the jars were successfully hatched, and in 
most cases all of the fry were liberated alive. Some of the lots of those 
months were, however, less satisfactory, the ratio of fry hatched being 
in some cases as low as 50 and 40 per cent., and the results obtained 
from those taken in November, and from those taken at sea and brought 
overland to the station in February and March, were even less satisfae- 
tory. From 11,150,000 transferred overland, but 722,500 were hatched. 

It is a matter of common experience among fish-culturists that the 
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a dividuals that mature earliest in the season yield less healthy eggs 
than those spawning in the height of the season, and we may suppose 
that the eggs taken in November were from fish prematurely ripe. The 
_ unsatisfactory results from the eggs brought overland must, however, 
_be attributed to the conditions under which they were taken and trans- 
ferred. They were taken frequently under the great difficulties attend- 
ant on a boisterous sea and extremely cold weather, had generally to be 
‘ kept over night, while awaiting shipment, in jars or other vessels, and 
-their icanster by express involved their confinement for many hours, 
in a crowded condition, in small jars of water hermetically closed, with 
_ at best a seanty allowance of air. I do not think the ill success attend- 
ing these transfers at all settles the question of the practicability of 
_ this method of collection under varied conditions. It might be possible 
to bring them through in perfect health by more careful attention to 
_ the necessity of a constant eration of the water. This, however, is a 
matter for future experiment. 

As a rule the fry were liberated as soon as practicable after they 
_ were hatched. If, as was commonly the case, the period of hatching 
- out was protracted, those first breaking the shell were taken out of the 
| jars and liberated, while the remainder of the lot were left in the jars 
' tohatch. A single lot of the fry, numbering 2,050,000, was taken by 
the Grampus, on the 27th day of January, and liberated near Race 
Point in Cape Cod Bay. All the others were liberated in the imme- 
diate vicinity of Wood’s Holl, sometimes on the flood tide, which would 
carry them into Vineyard Sound, and sometimes on the ebb, which 
would carry them into Buzzard’s Bay. 

The experiment was tried in several instances of keeping the fry in 
aquaria until they should attain some growth. The conditions of these 
experiments were greatly varied, but no satisfactory result was obtained 
in any case. Although appearing to be in good health when put into the 
aquaria, the fry invariably dwindled away until all or nearly all were 
gone. Egress was so guarded against that there seems little doubt 
that in most cases the disappearance was the result of death. It seemed 
impossible to so arrange the screens that the young cod would not be 
- drawn against them and die. Whether the egress of the water was 
constant or intermittent (which latter condition we obtained by means 
of a tidal movement), in every case the result was practically the same. 
A determination of the conditions under which cod fry can be reared, 
even to the age of a few weeks, presents to us, therefore, an unsolved 
problem. It will be necessary to inquire whether the difficulty does 
not arise, in part at least, from the crowded condition of the eggs in 
_ the hatching jars. These jars are of glass, 9 inches in diameter and 15 
or 16 inches deep, and eggs enough are placed in one of them to form 
a layer at the surface a large fraction of an inch in thickness. When 
this apparatus is in operation the jar is covered closely with cheese- 
cloth and placed in the hatching-box in an inverted position, the water, 
; S. Mis. 90——50 
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aerated by the artificial tidal motion, which is the most essential feat- | 


ure of this arrangement, rising and falling through the cheese-cloth 
and the complementary supply of air having ingress and egress through 
a hole bored in the upturned bottom of the jar. It is supposed that 
the ingress of water from the bottom disturbs the eggs enough to change 
their position and gives each egg its share of the water-supply ; but 
it is questionable whether the arrangement secures sufficient change of 
water throughout the mass of eggs to maintain them in a condition of 
healthy and normal development. As yet there has been no oppor- 
tunity of comparing the artificially hatched fry with those hatched in 
the natural way in the open sea. 

A very important improvement has been effected in the water service 
during the past season. Twocircular tanks with an aggregate net capac- 
ity of 17,000 gallons, have been erected alongside the coal-shed, and are 
served with a system of piping of which the mains are formed of log 
pipe wound with iron and covered with coal-tar, and the smaller pipes 
of hard rubber. Weare consequently now entirely free from the diffi- 
culties that used to arise from the presence of iron rust in the pipes and 
hatching apparatus and which was, in fact, a very serious difficulty. 
The new system was putin operation on the 7th of December, and, 
with the exception of an occasional muddiness, resulting from heavy 
rainfall, the water has been admirably pure ever since. 

The number of hatching boxes brought into operation during the 
winter was 24. They were arranged in series of three boxes each, and 
the amount of water fed to each series amounted to 150 gallons per 
hour, or a total of 1,200 gallons per hour. The total net capacity of 
the tanks is 17,000 gallons, so that in case of a suspension of pumping 
the hatchery can be made to run about fourteen hours without any cur- 
tailment of the quantity before the supply would be exhausted. 

The Chester hatching boxes appear to be well adapted to the purpose 
of hatching buoyant eggs, yet, like most other new inventions, to be 
capable of simplification. A few boxes on essentially the same plan, 
-but with simplified details, were constructed and found to work quite as 
well as those built on the original design. With the ordinary water- 
supply, which was about 150 gallons per minute, the period of each 
tidal pulsation was about ten minutes. The automatic action of the 
apparatus is well-nigh perfect, interference of the attendant being 
rarely necessary. It was, however, not considered prudent to leave the 
boxes without attention during the night, and the night watchman 
made regular examinations. 

Observations on the temperature and density of the water in the 
hatchery were made daily through the months of December, January, 
February, and March. From these it appears that the density was 
very uniform, ranging from 1.0250 to 1.0260, and that the temperature 
of the water ranged from 49° to 32°, the mean for the months 
being 338.79, ‘ 


ee 
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” Subjoined will be found the report of Mr. James Carswell, who was 
in charge of the manipulation of the eggs and of the water observations. 


REPORT OF MR. CARSWELL. 


As desired, f submit the following report of cod-hatching for the 
winter of 1886-87. 

On my arrival at the station, on the 29th of November, I found in the 
hatchery a few cod eggs and fry. Some of the latter I put in an aqua- 
rium, but all got drawn upon the siphon bag and were lost. This I 
attributed to their sickly condition when put in. 

On the 9th of December the Grampus arrived with 273 live codfish, 
and a smack, on the 11th of the same month, with 170, all of which were 
put into the live cars, and all proved to be good spawners. The first 
eggs taken were a small lot on the day of arrival, but these and the 
two following lots turned out badly, not hatching over 50 percent. At 
the time they were taken I did not think they were likely to turn out 
well, because they scattered too much inthe water when put in the hateh- 
ing jars. Cod eggs when taken should at once rise to the surface of 
the water after being impregnated, and remain there until hatched; 
although in the case of very low temperature, when a long time is taken 
to hatch, the eggs will sometimes get coated with a very fine sediment 
and sink. Still, if they are far enough advanced for the young fish to 
be seen with the naked eye, they will hatch out, notwithstanding they 
have sunk to the bottom. - 

The codfish in live cars were examined every other day with varied 
success, the smallest number of eggs taken being 75,000, and the largest 
3,200,000. All the eggs taken from the 13th to the 31st of December— 
about 18,600,000—turned out well, the average loss, as near as I could 
estimate, being about 20 per cent., but in several instances it did not 
exceed 5 per cent. I think the cod-hatching apparatus now fn use at 
the Wood’s Holl Station will compare favorably with any apparatus 
known to me and which is used for the hatching of other species of fish. 

Experience has proved that it is not advantageous to have the tem- 
perature of the water above 40°. In warmer water the eggs hatch out 
too rapidly, the fry are weak and sickly, and a very large percentage 
of them die after hatching. I consider the best temperature to be from 
34° to 38°, when the eggs will take from eighteen to twenty-five days in 
hatching; then the fry straighten out soon after hatching, look strong 
and vigorous, and invariably stay on the surface of the water. My ex- 
perience is, the stronger the fry the nearer the surface they will remain. 

From the 15th to the 51st of December I made several experiments in 
trying to keep the young fry alive in aquaria. First with the usual 
siphon-bag as in shad work; but in every case this resulted in drawing 
all the fry onto the cheese-cloth, where they would remain until they 
died. Next I fitted up three aquaria (see plans) and applied the tidal 
motion in three different ways, but this also resulted in the death of 
the fry after a time; not, however, on account of their sticking to the 
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cheese-cloth, as the draught was very slight and only lasted from five to 
fifteen minutes, when the return would come, releasing any that might 
have got onto the cloth, but from other causes which I am unable to ac- 
count for. The best success obtained was in one of the smaller aquaria 
(No. 1), with a lot of very strong and healthy fry, which were put in 
on the 22d of January and did very well for some time, but all gradu- 
ally died, and on the 14th of February all were gone. [also kept some 
of this lot in the hatching-jars, but they, too, died about the same time. 
I noticed that the sacs of most of them were gone before they died. 

On the 25th of January the Grampus arrived with 162 live cod, which 
were put in the basement, and they lived equally as well there as in 
the cars. My experience in keeping large codfish alive is they will live 
anywhere, provided they have a plentiful supply of fresh salt-water and 
the temperature never goes below 30°; for at 29° all will die. Very 
few eggs were obtained from this lot of fish,as the majority were males 
and the females had mostly spent, and even those taken turned out 
badly on account of the poor condition of the fish when received. 

I fitted up two tubs with the tidal motion and put in 1,000,000 eggs, 
which did very well for a few days, but owing to the high temperature 
of the hatchery and the large surface exposed to it, the temperature of 
the water in the tubs got too high and killed them all. I did not get 
another opportunity of trying the tubs, but from former experience Iam 
satisfied good hatching can be done with them. 

Several lots of eggs were received by express from Gloucester, and 
Mr. Tolbert brought three lots, in all about 11,000,000; and on each 
occasion from one-third to one-half died in transportation. On examin- 
ing the apparently good ones with a microscope very many of them 
were found to be more or less defective, and, conseaueet but few 
healthy iry were hatched out. 

I submit the following suggestions for another season’s work: 
1. That there should be a supply of not less than 1,000 codfish at the 


station by the Ist of November, or as soon as they can be obtained from - 


Nantucket Shoals. 

2. That arrangements should be made for getting a monthly supply 
of at least 500 more. By this means the number would be kept up, 
and I think would furnish all the eggs the present force could handle. 

3. That the basement be fitted up with a number of small pools, 


conveniently arranged, so the fish can be easily overhauled and get a. 


plentiful supply of fresh water. ‘This will-obviate the chances of their 
getting killed by frost and afford an opportunity of examining them at 
any time. 

Accompanying this you will find copies of the daily record kept 
during the season. 

Woopv’s Hou, MAss., March 25, 1887, 
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Record of the planting of cod fry during the winter of 1886-87. 


[Prepared by James Carswell.] 


Date. Where planted. By whom. Number. Species. 
1886. 
Dec. 24 | Wood’s Holl Harbor -.......--.---- Olmston and Barry ------- 487, 500 | Common cod. 
2OUleenaae WO oak iociseacuecsasie tan verconel eee COM een set daeclonane 750, 000 Do. 
1887. 
RIAN gizd)||a=sinec GO nso oases eek ees oe cee eee ee Owe eens tec acis Josee 1, 530, 000 Do. 
SY Seeee Oxi cmek aceite wabisuees cess ener OOmereseteceetecceenee 880, 000 Do. 
LOM eee Ot Simaoce oS2 poe hasbocs es ssec aaee ae Opes ae aincieveiectecee 725, 000 Do. 
2s SmallPoolll: 2 sence we shes scl e Warswellsee scan. sce cece 500, 000 Do. 
145) Wood's) Holl Harbor.:-24-22. 2.225 Olmston and Barry.--...- 2, 050, 000 Do. 
ei cee Oi etsesssviesen se cere. casces| Gueeee Chi Ee ee en ae 2, 000, 000 Do. 
if)! eee GG. Oe ene eer ee eee | ee (Kh cide ne Aopen 2, 500, 000 Do. 
La eer ee CO fet Seceten wor eeee ke coaa ce seme | eeeee COme esas vec scans 480, 000 Do. 
27 | Race Point, Cape Cod Bay...-:....| Captain Collins .--....----. *2, 050, 000 Do. 
29) Wiood's Holl Harbor, -.---22.-2-.see0 Olmston and Barry ..-.-..- 750, 000 Do. 
GD we Oalsecock OO pat eee eee. BO ee eee dowee. foes acre aeees 1, 000, 000 Do. 
1G eee ae Ore Sean ON ee S ee Sec baelMeetsa Ose sce a eee eee 500, 000 Do. 
1 eee COM acc cael cee Cee OlmMstonyso2s. coca cseeeooee 750, 000 Do. 
Pe | reese Sone CNet oS ate a ae ae i al tea ee AOGr cae secon oe 250, 000 Do. 
2B see ae: COs eo eatecu.comen emcee eee tees 2 DOvootas see neeeeeaee 1, 570, 000 Do. 
MarsloalitomalliPoolicsscens cee eee eee IBALL Yeccls conte sees 50, 000 Do. 
21 hl eee COS eee eens eee eee ee eon (i (i ee ees orn AU 272, 500 ~ Do. 
‘Apr. 43) Wood's Holl Harbor’.:-:=:..--2.-4. Olmston.s./2eeceseeseeees 250, 000 
OM Roass= O23. ser ateincelsee see a een aaa C0: - scahcwesceeneeeee 150, 006 
TO cette eee ee oe eR ee sea Tee ed ee De 19, 495, 000 


The fry put in harbor were sometimes put in on the flood tide, when they would be drawn into Vine- 
yard Sound, and sometimes on the ebb, when they would be drawn into Buzzard’s Bay. 


Record of temperature and density of water, winter of 1886-87. 


| Prepared by James Carswell. ] 


Temperature of water. Density of water. 
Date. - 
Morning.| Noon. | Evening.| Morning.| Noon. | Evening. 
1886. ° ° ° 
IDYE05, JIBS ERE BE seers ais 5 ee Seen 49 49 49 1. 0253 1. 0253 1, 0253 
Dim omhars apavertote aa stele eiemieen ctnialeeaiicc 49 48 47 1. 0253 1. 0253 1. 0253 
Be esa oe ceae ates heseeito ces e = 43 43 43 1. 0256 1. 0256 1. 0256 
i Mees pe aie ths 2s 2 = oo ee 43 44 42 1. 0256 1. 0256 1. 0256 
Oeefasorsinva ass eee eee ae ok 43 43 39 1. 0256 1. 0256 1, 0256 
CR ee eiae cee ee eee nance os eos 40 39 38 1. 0258 1. 0258 1. 0258 
We carci shia e ce cen ets aces oceseac 39 38 38 1. 0258 1. 0258 1. 0258 
See eS S See ey. Nn Code 37 37 38 1. 0258 1. 0258 1. 0258 
OP es etiesis sistas tains Seeseasas coer 38 38 38 1. 0257 1. 0257 1. 0256 
HQ ee R Rn See eere Shee TER se. 39 39 40) 1.0256 1, 0256 1, 0256 
1B es Ge ee ee Se eee 40 40 40 1. 0256 1. 0256 1. 0256 
Ue a ne ee Bee Me 40 40 41 1. 0256 1. 0256 1. 0256 
HSS RAR Te ace Ste ote oA eee ie eee ee toreroiocsta 41 41 42 1.0256 | 1.0256 1. 0256 
0, A a ee ee ENE on os ee ae 42 41 41 1.0256 | 1.0256 1. 0256 
Ee ee oe or. Ain sei ee ects ney = 41 42 42 1. 0256 1. 0256 1. 0256 
LOS esi he ciaicielc.oic cele cee eee cess | 41 41 41 1. 0253 1. 0253 1. 0253 
TR Tee ke en Deas Seniesa es | 41 38 41 1.0258 | 1.0258 1. 0258 
a ee ae Oe eee oR ale ae 41 4] 40 1. 0258 1. 0258 1. 0256 
Oe ae hoo lee assess Dee Nebaes 40 40 40 1.0256 | 1.0256 1. 0256 
VAD sc eee eres Oar esi ie ee hy ae 40 39 39 1. 0256 1. 0256 1. 0256 
ERE ce toh oS ok aS Saisie ee eee 40 39 39 1. 0256 1. 0256 1. 0256 
DO aniats «Save te aya nie ae Sere er ete 39 39 39 1. 0256 1. 0256 1. 0256 
Pease SG ci eteh eee Seen StL” BEE 3 39 39 1. 0256 1. 0256 1. 0256 
A cralaiats! oT eco ra rele arty ee Te 3 40 40 1. 0256 1. 0256 1. 0256 
Ne eee eee ot iy ee 41 41 40 1. 0256 1. 0256 1, 0256 
DO Me eree By int FORO Gk a IE a 39 39 39 1. 0256 1. 0256 1. 0256 
Dilemma SANs eine clan coca eka eee 39 39 39 1. 0256 1. 0256 1. 0256 
US RS SES irc eRe ear EM hase 38 38 38 1. 0256 1. 0256 1. 0256 
VA IEC a eS ae eee eae eT RE Ae UE 9 37 38 37 1. 0256 1. 0256 1. 0256 
oct BR i Te = eC i LN a 36 36 36 1. 0254 1. 0254 1. 0254 
eo Laren See! <A Geet Oe tn eae 36 36 | 36 1. 0254 1. 0254 1. 0254 
— —_——-— ~ +. —_ ~— nC —~ 

Meanie baleen Ana a ees 40 1. 02559 

| EEE 
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Day of month. 
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Record of temperature and density of water, winter of 1886~87—Continued. 


January, 1887, 


February, 1887. 


March, 1887. 


Tempera- 


ture of 
water at 


Density 
of water 


|Tempera- 
ture of 
water at 


Density 
of water 


at 2 p.m. 


Tempera- 
ture of 
water at 


Density 
of water 
at 2p. m. 


2p.m. 2p.m. 


a eS 


i= 
obo 

an 

oe 


1. 02554 


* 29 days. 


Sime eae ee eee Soe ae 


35.4 | 1. 02558 *35.8 | *1.02552 
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XX.—REPORT OF OPERATIONS AT THE WYTHEVILLE STATION, 
VA., FROM JANUARY 1, 1885, TO JUNE 30, 1887. 


By MARSHALL MCDONALD. 


The plans projected during 1884 for extending and improving the 
facilities for work at this station were carried out during the summer 
and fall of 1885, under the direction of the Commissioner of Fisheries 
for the State of Virginia, and the cost of the extensive improvements 
made was defrayed by the State Commission. 

The station is now substantially complete in its equipment and ap- 
pointments. Additional ponds will be needed from time to time to pro- 
vide increased capacity for rearing trout and other species for distribu- 
tion. 

Much also remains to be done in providing access to and circulation 
through the grounds by the construction of good graded roads, in 
erecting substantial inclosures for protection from depredations, and 
in improving the amenities of the grounds by planting trees and shrubs, 
clearing up the undergrowth, and_turfing bare and unsightly spots. 
But the station may now be regarded as fully equipped for its work 5 
and a description of its location, buildings, ponds, and grounds, and its 
facilities for production and distribution of the Salmonidz wiil well 
iJustrate its importance and value to the work of the U.S. Fish Com- 
mission. 

(1) Location.—The station is situated in southwestern Virginia, about 
3 miles east of the town of Wytheville and immediately on the line of 
the Atlantic, Mississippi and Ohio Railroad, which, with its extensive 
connections northeast and southwest, traverses that broad belt of 
mountain region which stretches from New York to Georgia and Ala- 
bama and is the natural trout region of the Middle and South Atlantic 
States. The facilities thus afforded for expeditious and satisfactory 
distribution to the most distant points are all that can be desired. 

A railroad siding, not a hundred yards from the station and accessi- 
ble by a good graded road, affords every convenience for satisfactory 
distribution by car and messenger service. 

(2) Water supply.—tThis, which aggregates 1,100 gallons per minute, is 
afforded by two bold springs, coming to the surface in an oval depres- 

[1] 793 
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sion or basin in the hillside to the north of the hatchery. The water 
supply for the hatching-house is drawn from the upper spring (see Plate 
[) through a 4-inch iron pipe conveying about 120 gallons of water per 
minute. The excess of water from the upper spring is conducted by 
shallow flumes, which also serve as spawning races, through the two 
ponds, 12 by 50 feet, which are reserved for the oldest breeding trout. 
Escaping from the lower of these the discharge unites with that from 
the lower spring and is conveyed by a tunnel under the hatchery to 
the sloping hillside south of this building, and the whole discharge 
from the springs is thus utilized for the supply of the succession of trout- 
rearing ponds constructed on the rather abrupt slope extending from 
the hatchery to the valley below. 

The station, it will be seen (Plate IL), presents remarkable advan- 
tages in the large water supply available for fish-cultural operations, 
and in the fact that the distribution both to the hatching-house and 
ponds can be made by gravity, thus eliminating one very considerable 
item in the cost of maintenance of stations where circumstances require 
the water to be pumped toa higher level before it can be utilized. One 
serious trouble relating to the water supply yet remains to be corrected. 

During the seasons of heavy and prolonged rainfall the springs be- 
come muddy, and although the muddy water does not appear to be 
directly injurious, the fact that proper observation and attention can 
not be given to the eggs and young fish may give rise to serious losses. 
Where this muddy condition is prolonged the gills of the larger trout 
become congested or inflamed, and many of our losses of fish have 
doubtless originated from the abnormal condition of water, if not di- 
rectly attributable to it. 

It is expected to get rid of this trouble and embarrassment to the 
work either by the use of a settling reservoir or by devising effective 
methods of filtration. Experiments are now in progress with a view to 
determining the most convenient and available means to accomplish 
the desired end. 

(3) Hatchery.—The building first occupied as a hatchery was an old, 
log still-house, fitted up with hatching troughs affording capacity for 
the development and hatching of 300,000 trout eggs. In the spring of 
1886 this building was removed, and on its site was erected the present 
comfortable, convenient, and well-equipped station. It is shown in 
elevation in the general view of buildings, ponds, and grounds (Plate 
II). Details of interior construction and arrangements are given in 
Plates ITI, IV, V. 

The building is 50 feet by 25 feet and two stories high. The base- 
ment or lower story is of stone, the floor of concrete, so that it’ may be 
flushed with water and thoroughly cleaned whenever necessary. This 
floor constitutes the hatchery proper, and is fitted up with troughs and 
hatching jars, as shown in Plate [If]. As at present arranged, about 
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800,000 trout eggs can be incubated conveniently ; by crowding, pro- 
vision could be made for 1,200,000 eggs. Under the hatching troughs 
and supplied by the overflow of the water from these are an equal 
number of nursing troughs for the young trout. 

Experience has shown that it will not do to transfer them to the open- 
air ponds until they are several months old. It is proposed to make 
additional provision for twenty-five more nursing troughs in a separate 
building, and so increase the capacity of the station as to enable us to 
rear and furnish for distribution each season not less than 200,000 year- 
ling trout. 

The second story of the hatchery is framed, and the interior is ar- 
ranged for office, storage, and quarters, as shown in Plate IV. 

(4) Work done.—The work of the station was at first directed with 
the view of producing the eggs and young of the Rainbow Trout 

(Salmo irideus) for distribution. The breeding fish have been reared 
from eggs obtained from native wild fish at Baird Station, California. 
These spawned first in the winter of 1883~84, and, in the winter of 
1886-87, we obtained from our own stock of the Rainbow Trout, 220,000 
eggs. The work of the station has been by degrees extended and di- 
versified so as to provide for the pond-culture of Carp, the Goldfish, 
the Rock Bass, and the small-mouthed Black Bass. 

For the better economy and distribution of the work of the station, 
arrangements were begun in 1885 to accumulate a stock of the native 
or red-spotted trout of the Eastern States by the collection of wild fish 
from streams of Virginia and by hatching and rearing breeding fish at 
the station from eggs obtained both from Michigan and from the North- 
eastern States. The eggs from the West gave fry of feeble vitality, and 
the percentage reared was very small. The stock of breeding fish on 
hand consists of a few hundred of the native Brook Trout and about 
2,500 one and two-year old fish reared from eggs hatched at the sta- 
tion. It is probable that a few thousand eggs will be obtained during 
the winter of 1887~88. Only a smail number, however, will mature 
enough to spawn before the winter of 1888~89. 

The current work of production and distribution for the fiscal year 
beginning July 1, 1886, is given in the following tables. The receipts 
of fish and eggs by collection from our breeding fish and from open 
waters and by transfer from other stations are given in Table I. The 
distribution of fish and eggs from the station during the fiscal year be- 
ginning July 1, 1886, is given in Table II. 
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Species. Whence received. Date. Eggs Fish. 

California trout. --. sontmalt Station, ie W. K. Pao Oye arrestee aa arai- PN IE Sool ced sosacc *5, 000 
JO oye ee ecm Central Station, by W. A. Dunnington einjalas=ierahare Maye eee | seers *3, 000 

4 Collected at Wytheville SHUR ey at a Ss CR aR le A toa 220500) eee meee 

OLB Os. cert saa. ee ne BT | a ee 220,500} 8, 000 
Brook trout.....--- Northville Station, by R.S. Johnson.........-.- Deck Lie. ae +193 
WOgs2: -.| Northville Station, by express .--....-..-...--- Jan. 22 2 508: | .sceeeeme 

DOME a: Bocas se Richard E. Follett, Windham, Conn...-......--- Jan. 8... 5\000) ||--oeeeeee 
Moz eee st | Central Station; ‘by Wik. Pages = 2.222 .2.25225- Apr. 14 *5, 000 
| ae — 
Wotales- tenia s saeeteeese see atts -tciacicie Sasol nee ees ete ee 101, 508 5, 193 
“Br rown trout - Fred. Mather, Cold Spring Harbor, N. Y -..-.---- Mar. 17.. 9,100 stivaetecee 
Do.- Central Station, by W. A. Dunnington ......--. May 4.-22|Poe5eeeeee *3, 000 
Landlocked ‘salmon Chas. G. Atkins, Grand Lake Stream, Me -......- Mar. 13. 50; 000) |Poese eee ae 
Red-eye perch ..... Peak Creck, Pulaski County, Va...-.---------- Ang. 16!...| eae $2, 125 
JO VES Eee ene serie sweeter snsitnencemics sciceia se PAUIOIG S02. Cee eee t58 
WY Osea aerate Sas Bead! Cre ek, Wythe ‘County, Wa Se JUNCQI os. =e se eee +19 
Rotaltsacece coe -eti- voce nin See tslaceuo saeccs| soe eee oeeee al aeoeeeeeee 2, 202 
Black bass;...-.... New River, Giles County, Va ...:.....----...-. Aug. 16.... ae $100 
OP ee se cee ose teed C reck, Wiythe County: Was. jacee ceo sees JUNO 23%. 42 | snereeeeee fil 
Mio talliee Atos hs x craters Sis Ao aya eterabin crea coin ceetetsl | sesretare Se eater | SE 111 
Carp (leather) --.-. Central Station, Washington, D.C .---.......--. Nov. 10:20 ssee5 ene +3, 000 
WO resect oe teen eee COMES Sete i cece cree srSie Anse eet eeeesee Mari (122) se2oeeece +12 
JOYE A tiee Sobre Sam ee COVE fesadece datetaiscccisidet se eee sommeeeeeee SADE 14:4 Uae aces t2 
1D 0A etnies acre Lae dee ClOme ee ei ann Shoe on sens aoe aie hoe nee Miaiy: 04 ve | Sees +3 
Carpi(scale) ess see OM sro ae tama eeeesteeeees comer martes Jans) 6 sell te eee +450 
DOM ees ae Se DOW e saw scbeceas sees baneee soem ee ec eenesere Apr 14 32 2s saeeeepeee t2 
Motal) sah ccc Aoeou- ss scigets ce acbem te “eee em od eames e aces eae | aaa 3, 469 
iRenGhis ssh ecasceor Central Station, Washington, D.C .--..........- Jane (62.02 | seeeeeeeee 1450 

Ee See es Ne COM seo enact laee cede sees eek comes Apr: 14.00 | Sees ii 
Potall . 21088 com ste See ee en ape 

is Fry re + Breeders. t Yearlings. 
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Species. | . Where sent. Date Eggs Fish. 
California trout ...| H.C. Parsons, Natural Bridge, Va....-.-..-.-.-.-- Asie, a7) eee *100 
IDO 32 Seo a8 oe (PME CS Prolberanota untOny WV) aise oct cstmele ws leisieisi PATO oe 1S recente *100 
Dow ss. = S2254)\ NorthuRiver, Weyer’si\ Cave: Vac .-s.s.-ccscesaces ACOs 118 |e eee +497 
DOG 2am ns Jey aan er RAS aistevens: Nashville, Lenny Se. sae~ snceence Aug. Misc e-measee ~100 
(DOrGes- ns oe dward D. Hicks, Nashville, Tenn..........--.-- Aug. 1% |22--eeener *50 
DOr ses ae eee Pe HAC SwVacrenspurah: Moss esate sericea s a Aug. 17 phe See x5, 
1B ire seme pace ‘Tributary of Maramec River, Mo.....--.-...---- Ames 175 eee eres *925 
Woes se. oe aabutary ol/GasconadetRiver Morn: 325232. 225-¢ AT OA ENS ieee *750 
1D yop ae eee Tributary of Osace River; Move. = asscesecae eee see 7 Ny Yoo y fl Peseciee occ *950 
Does Ships Tributary of Neosho River, WoW iass S08 Teen Ao ALT \|baeneeeees +925 
10 (0) syn en Sas a Mrisutargot White River, Avie 2-2 ooccc2 ss< cep eee ATW Tl oe +110 
NO SS alerts George L. Harman, Olympic, Via ce eee ee Beret int Ang 20) | ceaeeaaes *50 
DOS rey es SN. Suna CE a oS aOR ar Rar PLIST DERE Exe iene te SI Ao. 21) | See eee *50 
Oe RESIS William Spangler, Speedwell, Vice SU Se SiiSepb. | 2+] 62s. cee *20 
Do. Stony Fork of Reed Creek, Wythe County, V all Sept. 20 ys a somes 7100 
10 fa'patiearabadare Mae ge HheBhomas Grant. Vaiss. sence shot eee eee Sept. 21)| es seeeeee 720 
WMOrss area out Headwaters of James River, Va ......-.-.-.----- FES] SUB bl eseoisoacce *400 
WOR race Se mista re Stony Fork of Reed Creek, Wythe County, Va.-.-.| Sept. 23 |.....-.--. *500 
1D YS aa ee CieaponeRiver MW... Via o- su. eee nee eee ee ene Oct.” 124-2 eee *400 
DOS cre neces Elenry Stewart, Highland, N.C ....2-..-..2222..- Oct: 419" || Seen *300 
WO ieeeea welts - B. Mackall, messenger, Washington, D.C . Nove oh |insee eee *300 
WD Osct ese ee ses W. Davis, o\thin’s Tani, Vac sede iosne ee scones SL) (Now 13: |e ee 4a) 
WO Rs: cas sears D. B. Mackall, messenger, Washington, D. C.-.-; Nov. 15 |...-..---. *250 
Dok teens. tees. V. G. Shepard, Faber’s. Mills, Vial apease es 5 Seas INOWs 155) 2 oes *100 
Do. Newton Simmons, messenger, Washington, D.C... Jan. 6 )...--..--- *229 
DD Ges ae Seer M.. McDonald, Washinton D. C...s- 2cise tanec oe Jan. 21 5, (000) seenmeeeer 
Dose. Max vondem Borne, Berneuchen, Germany..--.-- Jan. 24 10);000 maser 
1 Yi 2) aera Ni dieuncteanigwhrance.. i: 52 Neways athens rca els ears Feb. 2 5: O0U))|iaeeetere cre 
| Bute eee Doutsche Fischerei-Verein, Berlin Germany...-. Keb: 7 || . 75, 0000 Semetermrretts 
LD) eee Shee aE, Ci eerie he ul Ak aN PNR Be eee a ee ee Feb. 14 15, 000\ | 2aeeeeeeee 
1) Qe nie National Fish-Culture Association, Londor, Eng- | Feb. 21) 10,000 |.-... eaiace 
land. 
* Yearlings. } Two years or more, 
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~ TaBie II.—Distribution of fish and eggs from Wytheville Station, ete.—Coutinued. 


Species. Where sent. Date. Eggs. Fish. 
California trout....| M. V. Osborne, Cold Creek Hatchery, Ohio. ..--... Feb. 21 LONO00; ee seereses 
DVO pice sta 2b c/a E. G. Shortlidge, Wilmington, Del.-........ Sey Feb. 21 DsOOON | Seterete ete 
LURE Set epee BH. H. Frishmuth, Philadelphia, Pa.......-.....--.| Feb. 26 SOOO eee aes 
Gi She oi. We Loxierés ConCarolinay Rs Wee. s5scec2-ck~,-| Keb: 26 CI XUE Meee omnes 
TD ee eee Charles F. Hardie, New York, N. Y ......-..------ Mar. 1 LOTO0 0 ee sees 
Dios eek be es G. W. Delawder, Baltimore, Md ..-...:......----.- Mar. 1 OOOO Neo eeeies 
Long Meadow Run, near Hagerstown, Md.-..-..-. Mares ls |e aeleaaee ce *§22 
Almshouse Run, near Hagerstown, Md ......-...- | Marissit Eco aay *622 
Rush Run, near Hagerstown, Md ...........-....- Maresh Peter ane *622 
Walker’s Run, near Hagerstown, Md ..-.....-..-- Vi HOT a a ee *622 
South Fork of Reed Creek, Wythe County, Va ...| May 19 |.......-.. 5 
Holston River, near Marion, Va ........-.--.--.-- Mave 20M ote mee nee *500 
Cove Creek, Wythe County, Va.........-....-...| Manin 24), 55. essa. 52508 
; Walker's Creek, Bland County, Va..--.....-.--.- VES vie Dg) Sek oo *250 
North Fork of Reed Creek, Wythe County, Va..-| June 1 |.-....--.. T100 
{ L. 8S. Allison, Wythe County, Va.:,...-.-.--...-2- prehune 20h tease ee *250 
| AUCH cogadh e diate Yeostenaebuecadetedceeran nae eaeceotsec 98, 000 12, 230 
| Brook trout..-..--. Leng Meadow kun, near Hagerstown, Md ..-..---- Mari 3h sce Secices 1622 
IDO SoS eee Almshouse Run, near Hagerstown, Md........--. Mar U3! Nader acess +622 
| DOP asses -nse Rush Run, near Hagerstown, Md ......-.--..--.-- Wary Sih eaesete +622 
WO fae sas == Walker's Run, near Hagerstown, Md ........--...| Mar. 31 |.......-.- 1622 
WORM thweccee. Cove Creek, Wythe County, Va--.-----.--------... Wey S SEER Sane =250 
| OMe ee cos: Walker’s Creek, Bland County, Va -..-..--..--.-- Mayan 279 aceon *250 
Dyas See L. S. Allison, Wythe County, Va.........------.-. diame) -20)\|aceen 950 
doy A Re one Reacuor JedoonUPOBCoc Boracne opiates tise alae 3, 238 
Se hake trout ..=-.... H.C. Parsons, Natural Bridge, Va .----.--..---.-- Amps rile |seccace = *100 
HD Ofer rere merci 2 Ma GC) Erelbergstaunbtonn Vass saise > eciacl= =>" Ata rail | Eee seer *100 
WoOeeaee eee. || LoributaryonGasconade River, Mo. 2... <<. -.r-.-2) Amos dl] sccm eciree *50) 
DOM meee ete ass William! Spangler, Speedwell, Vali... 2222. 2---2] Sept. 2 joo... .- 5. *20 
DORs cee seta als Mle ChomaswGrant. Waisecce a seicsceencct ebiasees Septewiy peace ge. *25 
WOesee sem noses Ss Ne uttord Wytheville, Vitiisccw boc ean cle sees. Oot OM esac ae *25 
JDO) SSS Bee oer D. B. Mackall, messenger, Washington, D.C .-.--.-- pedal eene aaeee *250 
WOME ese ce aes ob Oi ne cones Soa clascetmane sete sissies OV: 230 |p aac ceacee *600 
DOM ee ated seen: Newton Simmons, messenger, Washington, D.C ..| Jan. 30 |-.-.------. *30 
MLO tO keer tem ace accncaes recsociabes cacct nace segeeoscet|soacacees 1, 200 
Landlocked salmon | Tributary of Shenandoah River, Staunton, Va.--. Armee Ml) |e a sseenie *1, 997 
Omttisse tesa. South Fork of Shenandoah River, Waynesbor- | May 19 |.-.-..----. *71, 000 
ough, Va. 
Ro tale se Rae tk se ne Ae yee he ee Le TN 12, 997 
Red-eye perch ..... W.L. Bumgardner, Staunton, Va ....-..------.--. Arg: Wl, | Geese see. +25 
WO2 a ceise cee s's I.G. W. Steedman, St. Louis, Mo. .............-.- Ata odie |oseseseee *60 
WOE SIIEEE 2a c52 | Cowpasture River, Bath County, Va.....--.....- Septig2suiseescesees *600 
DORR ahs ees ae | Cacapon River, West Virginia.........-----.--... Octs 2" hess ee *500 
NOW Sal ose WO! Watson, Charlottesville, Wai. .2.22fo.cc-52) Oct. 12) |psleceeee *200 
1010 SEA eee WE Grant, Grantland: Vidiesccecs2<!scelec2 cece Octwel'5t sete *100 
10 (02) 5e eee D. B. Mackall, messenger, Washington, D.C ...-.- IiOWe iidig@ercotinds *400 
ED) (yee toes VG. shepard, Haberis Malls) Wa.cbe2-222-4--\-c22- NOLO N lesen oes *100 
WOES fess s Som L.S. Pendleton, Frederick’s Hall, Va ....-.-------. INOW uel 5s Seer eee *50 
Wot ee sees oe. Fred Mather, Cold Spring Harbor, N.Y .-.-..-.---. Deora Sees wey *50 
LOE See See Newton Simmons, messenger, Washington, D.C..| Jan. 6 |.-.....--- $6 
100. osc eee FE. M. Robinson, messenger, Washington, D.C.....) Feb. 25 |..-.....-. §12 
Total serrecekicvecesk st ceed w see eest coeeeas 2,103 
Black bass.-....... Js.DsHads) Warrensbureh) Mos scee. osaceesscease- AUTOS in | eetae steels *48 
Carp (leather). ....| Ninety-one applicants in southwest Virginia and |........-.|.---.-..-- 1, 925 
east Tennessee. 
Carp (scale). 2-2. .: | South Fork of Reed Creek, Wythe County, Va....| Jan. 8 |---------. 450 
Mo tal ssa sesh ce cers yap os eae eet fere ac ae one 2, 380 
ALGO Vee ee eee South Fork of Reed Creek, Wythe County, Va...| Jan. 8 |.-.---.--. *450 
Goldfish ss. .3)25.: | Mrs. O. J. Smythe, Wytheville, Va ---.-..--.-..--.. July? 13) |Poseeeree 6 
100) ete a ee JACeHiwwal de aris: exes csc eel cee sere scenes AGI h awa ty iaeaae aes se 4 
3 Da eee Mrs. Emma W. Guy, Glade Spring, Va ..-....---- ATES M5) | Sela aero 6 
DOr inerac aie | Miss Daisy Bedford, Vicksburg, Miss .......--.-- Amo 1 Oli cemaneee ee 6 
WOseeheneesae as | E. M. Robinson, Fayetteville, N.C ......-.-..--.-- DGCH 2a casaaneece 8 
WOeeee eee ee. Charles-Hancock,) Wytheville; Viaiesitce Sacco <ccis ans SPs ese teen 4 
Woteeesteecesss| J.G. Hollbrook, Wytheville, Va .---:- .--........ TAME LO! | kame ltes 6 
DOA Sea cee ss Charles Ewald, Wytheville, Va..--.........-----. ieee Galle create ee 4 
; Wore - ses ibs Hons Geshe einioo Alpin o don Wide se sets cies aie ana Jseyeretaa atl tee Ay ear 6 
; Total ie wea awvese we saee testcase seek oe 50 
: 
, * Yearlings. } Two years or more. { Fry. § Breeders. 


798 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [6] 


From the eggs hatched at the station during the season we have now 
in our ponds for distribution during the fall of 1887, according to the 
estimates of the superintendent of the station, about 60,000 California 
and Eastern brook trout, from 3 to 5 inches in length. 

During the spring of 1887 our facilities for pond-culture were extended 
by the construction of a series of ponds covering about 2 acres, for the 
cultivation of the rock bass (Ambloplites rupestris), a species well adapted 
for pond-culture and rapidly growing in favor with those desiring a 
species of easy cultivation, with gamy characteristics and of good flavor. 

The landlocked salmon bred during the season were held in ponds at 
the station until June, 1887, and then transferred to the headwaters of 
the Shenandoah River, in Augusta County, Va. . They were from 24 to 
3 inches in length when planted, and about 25 per cent. only of the 
eges received survived. 

The stocking of the headwaters of the Shenandoah with salmon is to 
be regarded as an experiment in acclimation rather than assured fish- 
cultural work. It is hoped that by the selection of a variety of salmon 
that has largely lost its migratory instincts and by hatching it and 
constraining it to live for some months in a much higher range of tem- 
perature than is natural to it, it may become habituated to its new en- 
vironment and become resident in the Potomac River basin. Should 
but a few survive and spawn it is probable that the young will exhibit 
considerable modification of habit and be in better accord with their 
environment, and after a succession of generations develop a distinct 
race, finding congenial habitat in streams with a higher range of tem- 
perature than is found in the natural salmon streams of the Northeast. 

It is not possible to report even a fair measure of success in hatching 
eggs of the Brown Trout of Europe (Salmo fario). From the Deutsche 
Fischerei- Verein we obtained about 2,000 fish, which, at the age o six 
months, are from 4 to 6 inches long and growing rapidly.» The very 
large percentage of loss occurred during the period intervening between 
hatching and beginning to feed. 

(5) Provision for pond culture-—In the oval depression north of the 
hatchery (Plate [) are two ponds, 12 by 50 feet, provided with spawning 
races. ‘These are reserved for our breeding trout. They are constructed. 
entirely of plank, sides and bottom, and at first the sides projected 
above the level of the soil. The considerable losses occurring among 
the breeders during the hot weather of summer indicated unhealthy 
conditions, which were attributed to the exposed sides, which became 
heated during the day, thus causing a considerable rise in the tempera- 
ture of the water. This was remedied by banking up the sides with 
earth and sodding the slopes. The plank bottoms at the upper ends of 
the ponds were also covered by broken stone and coarse gravel. These 
changes were marked by the greater improvement in the condition of 
the fish in the ponds. Losses are now comparatively rare,.and are al- 
most entirely confined to the males, being usually the result of injuries 
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~ inflicted in the fierce fights they wage with each other during the breed- 
ing season. 

A general view of the series of ponds to the south of the hatchery is 
given in Plate VI. The four ponds lying upon the slope immediately 
_ below the hatchery are each 8 feet by 50 feet, and are reserved for the 
larger trout which are being reared at the station to maintain the suc- 
cession of breeders or for distribution after attaining considerable size. 

The eight ponds at the base of the hill, between the superintendent’s 
house and Tate’s Run, are also appropriated to the rearing of trout for 
distribution. All of these ponds have earth sides and bottom, and each 
has an independent water supply and drainage. The series of four 
large ponds on the opposite side of Tate’s Run, near the railroad, is ap- 
propriated to the pond culture of the carp and other species requiring 
warm waters for their successful cultivation. The water supply for this 
series of ponds is conducted from the springs in a 4-Inch pipe, and, with 
the view of securing the warming of the water as much as possible by 
exposure to summer temperature, the water supply is reduced to an 
amount barely sufficient to replace the losses by evaporation and leak- 
age. The extent of surface exposed to the air and the presence of 
abundant vegetation in the ponds are relied upon to maintain the water 
in healthy condition. 

A series of six ponds, covering about 3 acres, has been constructed 
in the area of ground lying between Tate’s Run and the series of carp 
ponds. These are not shown in the general view of ponds in Plate VI. 

They have been constructed especially with a view to the breeding of 
the red-eyes and the small-mouth black bass for distribution. The 
water supply is drawn from Tate’s Run, and carries into the pond an 
abundant supply of food both for the parent fish and the young. 

(6) Capabilities of the station.—As now equipped this station may 
safely be looked to to furnish each season 400,000 or 500,000 eggs of the 
rainbow trout for distribution or for hatching and rearing. Equally 
good results may be expected from the work with Eastern brook trout 
in a year or two. 

The trout ponds at the station are of sufficient extent to permit the 
carrying of 150,000 fish up to the age when they are of sufficient size 
to pefmit their introduction with safety into open waters infested by 
predaceous fish. The arrangements for pond culture are sufficiently 
extensive and the results of such work well enough assured to enable 
us to look with confidence to the Wytheville station to provide for all 
demands for the streams and ponds of Virginia, North Carolina, Ten- 
nessee, Maryland, and West Virginia. The distribution of trout fry 
from this station has been conspicuous by the failure to secure appre- 
ciable results:in the improvement of the streams stocked. Rarely did 
we find any evidence of success from such work, so far as it has come 
under my observation. 
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The change in our methods of handling the trout, namely, rearing 
them at the station and distributing after they have attained a length 
of 5 inches to 6 inches has, on the other hand, met with most encourag- 
ing success. The irideus has been established in several of thestreams 
of southwest and Piedmont Virginia, and in Maryland and ina num- 
ber of ponds in Virginia and 'Tennessee. 

A remarkable comparison of the different results of the two methods 
is given by the experiments conducted under my own observation and 
direction with a view of stocking the natural trout stream flowing 
through the grounds of the station. For several years in succession 
this stream was stocked with the fry of both the California and Eastern 
brook trout. The aggregate number planted was not much short of 
100,000. No appreciable results followed from this work. In August, 
1886, about 400 fingerling trout from 4 to 5 inches in length were re- 
leased into the stream. During the ensuing fall and winter about 100 
of these were captured at the head of a little fishway fed by the waste 
water discharged from the ponds. They had attained a length of 7 to 
8 inches, and the brightness and clearness of their color were in 
marked contrast to the duller hues of the fish of same age in the ponds. 
An examination of the stream subsequently showed that the trout were 
still quite numerous in the stream in the vicinity of the hatchery. 

The important lesson to be drawn from these experiments is that in 
stocking streams infested by small predaceous fish we can only assure 
success by stocking with trout of sufficient size to dominate the water. 
Under the circuinstaneces indicated experience, shows that several hun- 
dred yearling trout are sufficient to stock a stream presenting suitable 
habitat. On tbe other hand, we can rarely expect success in stocking 
such waters with any number of the fry, however great. It may be as- 
sumed as a rule that a pair of yearling trout are fully the equivalent of 
several thousand fry in stocking streams presenting the conditions to 
be found in the trout region of Pennsylvania, Maryland, Virginia, and 
States farther to the south. i 

WASHINGTON, D. ©., November 19, 1887. 
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PLATE I.—Wacer supply and ponds for brood fish. 
II.—General view of buildings and grounds. 
TII.—Plan of hatchery, first floor. 
IV.—Plan of hatchery, second floor. 
V.—View of interior, showing details of equipment. 
Vi.—General view of ponds. 
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WATER SUPPLY AND PONDS FOR BROOD FISH. 
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GENERAL VIEW OF BUILDINGS AND GROUNDS. 
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VIEW OF INTERIOR SHOWING DETAILS OF EQUIPMENT. 
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XXI.—REPORT OF SHAD DISTRIBUTION FOR THE SEASON OF 
1886. 


By MARSHALL MCDONALD. 


The work of shad propagation and the production of the young for 
distribution was conducted on the Potomac River at Fort Washington 
and Central Stations, onthe Susquehanna at Battery Station and by 
the steamer Lookout, and on the Delaware River by the steamer Fish 
Hawk. Shad for distribution were contributed as follows: 


Batvery Station, Susquehanna River... 2.222602 o-s2ce secs cscece ce cone 43, 776, 000 
Mencral station, EOtOMaC RIVER: <- sac wjosacenssocela te son cadoses-tees cose. 28, 151, 000 
Steamer Fish Hawk, Delaware River........---..----..- Sees ace seeee 21, 018, 000 
SHECHAC VOOR WM iseo5ed cou EES CSS00GnacobT CaSonO DEmnDoIoES bog Seco BEOSEnGOC 310, 000 

Total...-.. Sweese enna enminincleneere cans snwcersst ars seveseccncns ss 93, 255, 000 


The aggregate number of fry actually planted was 92,679,000. In this 
distribution liberal plants of shad fry have been made in the Potomac, the 
Susquehanna, the Delaware, and other tributaries of Chesapeake and 
Delaware Bays. The following is a summary by river basins of shad 
distributed during the season of 1886: 


Received 4 

River basin. froma) |) |\y=ceualy || boat i 

rpiarstern planted. transit. 
ributaries of, Narragansett) Bay ---..<- 5. cc.~cccc enon acessccscsees 2,534,000 | 2,534,000 |......--.. 
Tributaries of Long Island Sound ..................-----.---..00-- 832, 000 749, 000 83, 000 
PIGS OMPLV Ol eoaeeesce sania sce = a anclenaacaemsescr sano siesae eee sees 2; 312,000: | 2)312, 000) }.-.. 25-228 
Gl AW AGM VOL en eas oninn ce scwcccvasulecelsesscessie anon eneeeeoes 21, 618, 000 | 21,618, 000 |.-......-. 
‘ributaries of Chesapeake Bay ---..-- <6... .< ssc cnnceesecsccscens 52, 923, 000 | 52, 835, 000 88, 000 
iributaries.of Albemarle Sound .----..--6.2-.2c2 ccs eens selon lee! 1, 990,000 | 1,990,000 |.......... 
Streams draining into the Atlantic south of Albemarle Sound...--. 4, 288,000 | 4,183, 000 105, 000 
Mississippi River and minor tribntaries of the Gulf of Mexico..... 4,758,000 | 4,758,000 |..-..-..-. 
Colorado River. Gulf of California. < 2-3 <\- cece secsecs oa se ce taseen oe 1, 000, 000 850, 000 150, 000 
Columbia River PASM Joc- la necrsotes sce cnucecnecsestemeeonensaeels 1, 000, 000 850, 000 150, 000 
PRO tae eet e eee e ok ks EE eke Re ce mek hall 93, 255, 000 | 92, 679,000 | 576, 000 


The localities at which the plants were made, the streams in which 
they were made, and the number of fish included in each deposit are 
given in the following table: 
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[5] SHAD DISTRIBUTION, 1885. 805 


Lees For Eurcrer.—In addition to the distribution covered by this 
table, 50,000 shad eggs were sent from Battery Station to Mr. H.C. 
Mercer, of Doylestown, Bucks County, Pennsylvania. Mr. Mercer had 
arranged to sail for Europe on the North German Lloyd steamer Hider 
April 28, and expected to reach Hiiningen, Alsace. in ten days. He 
wished to take some shad eggs with him, and try to reach the Danube 
before they perished. He proposed to keep down the temperature of 
the eggs as much as possible while on board the steamer, by the use of 
ice. On April 27, 1886, Mr. Grabill forwarded the eggs to him. When 
he reached Southampton he found many of them dead, and the remain- 
der died before he reached Bremen, to his great disappointment. 

STOCKING THE COLORADO.—An attempt to acclimate shad in the 
Colorado River of the West, and to establish fisheries on the Colorado, 
Gila, and other tributaries of the Gulf of California, was commenced 
by the deposit of 983,000 fish in 1854 and 998,000 eggs in 1885, and 
was continued the Breen season by a deposit of 850,000 eggs, thus 
making a total of 2,831,000, all of which were deposited at The Needles. 
These plants are considered sufficient to determine whether the waters 
present such conditions as will assure the establishment of a run of 
shad in the streams tributary to this gulf. The evidence of success 
will be looked for in the capture of mature shad in the season of 1888, 
or possibly of male or buck shad in 1887. It is not proposed to prose- 
cute this experiment further. 

STOCKING THE CoLUMBIA RiveR.—An unsuccessful attempt was 
made in 1886 to transfer shad from the Atlantic to the Pacific coast. 
Detentions on the way consumed so much time that the fry were all lost. 
In order to guard against loss occasioned by delay en route, the present 
year arrangements were made to send eggs as well as fry. Car No. 3, 
with J. F. Ellis in charge, was detailed for the purpose. The car was’ 
equipped with tanks for storing and a steam-pump for circulating the 

water. Two stands of McDonald jars, with specially designed glass 
aquaria for collecting and holding the fry, completed the equipment of 
the car as a moving hatchery.“ The car left Havre de Grace May 9 
with 1,000,000 young shad, 200,000 eggs on trays, and 385,000 eggs in’ 
the ieeDonald hatching-jars. Mr. Ei. M. Robinson went on oan to take 
charge of the hatching. The fry were transported with a loss of 50 per 
cent, while the eggs on trays were all lost. The 385,000 eggs in jars 
cede and were planted in the Willamette River, an a loss of less, 
than 10 per cent. The success of this experiment has so important a 
bearing upon the methods of our work, and points out such possibilities, 
that Mr. Hllis’s report relative to the incubation and hatching of the 
eggs on the way is given.* 


WASHINGTON, D, C., March 1, 1887. 
eS YE hl tees SO Sa 
* May 9, 1886. The 585,000 eggs arrived at the car at 2.20 p. m., 200,000 of which were) 


put on trays in an ice-box. The other 385,000 came to the car in two Wroten buckets, 
and were put in four McDonald jars at 3.30 p.m. The pump was then started anda 
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slow motion given tothe eggs. At8.25 p.m. on May 6th 210,000 of these eggs had been 
taken, and 175,000 at 9.30 p. m. on May 7. The temperature of water at Battery Sta- 
tion when the eggs were taken was 56 degrees; the temperature of water in car was 
60 degrees. Took on fresh water at York, Pa., at 10 o’clock p. m., from engine-tank, 
usinz our suction-hose and pumping about 30 minutes. Pumped the water through 
the ice-coil during the night, so the temperature was brought down to 58 degrees. 
Took on fresh water at Altoona, Pa., and after that pumped water from engine-tank 
three times each day. 

May 10. The temperature was from 58 degrees to 60 degrees. The eggs worked 


nicely, with only asmall loss. About a dozen or so of those taken on the 6th instant _ 


hatched this afternoon. The eggs look rather light in color, and the fish can be seen 
moving lively in theeggs. One jar of eggs went over in the aquaria last night; re- 
placed them in jar at 6 o’clock a, m. 

May 11. The temperature was from 56 degrees to 58 degrees. Only a few more 
fish hatched out, as the fallin the temperature of the water seemed to retard them. 
They all look well, and are developing slowly. 

May 12. Got on a little alkali to-day; this did not seem to have any effect on 
the eggs. Those taken on the 6th instant are hatching to-day. Temperature of 
water 58 degrees. The fish look well, and have a large sac, Those taken on the 7th 
instant are almost ready to come out, and a few hatched before night. Worked all 
the dead eggs off and measured those left in jars; found the loss on the 210,000 eggs 
taken May 6 to be 10 per cent, and the loss on the 175,000 eggs taken May 7 to be 
8 percent. This would make an average loss of 9 percent. We lost very few, it 
any, after this. The eggs were hatching slowly this evening. The water in tanks 
vot @ little low, so the pump was used to get some air into the water. The air-bub- 
bles attached themselves to the young fish and turned them head down; also col- 
lected around the jars and aquaria. This caused some trouble, which was overcome 
a little by keeping the lower tanks as full of water as possible. 

May 13. The eggs of the 6th instant are hatching rapidly; temperature of water 
58 degrees. The fish look healthy and strong, with large sacs. Those of the 7th are 
hatching slowly. Put up at 11 a. m. 25,000 fish in five cans, and 25,000 more at 5.30 
p.m. The air-bubbles were still troubling the young fish a little, so took them from 
aquaria as fast as hatched. 

May 14. Almost all the eggsof the 6th instant hatched to-day. The temperature of 
water went down to 56 degrees this morning. This retards the eggs of the 7th 
a little. The air-bubbles in the water seem to collect on some of the eggs, making 
them come to top of jar; so can give them but very little motion or they will go over 
in the aquaria. This air-bubble has been the only difficulty we have had to contend 
with, which seems strange, asthe air-pump has not been in use on the trip. The air 
also collects on the shells and causes them to come to the top, when they can be easily 
skimmed off. Removed the young fry from the collecting aquaria to transportation 
cans as fast as they were hatched. Planted 25,000 of these fish in the Columbia River, 
at Wallula Junction, at 11.30 to-night. They were in fine condition. 

May 15. The car arrived at Portland at 10.30 this morning. All the eggs of the 
Gth were hatched, and those of the 7th hatched rapidly all day, the temperature of 
water gradually going up to 62 degrees. The air-bubbles entirely disappeared this 
morning. The car was taken to the Willamette, at Albany, at 9.30 p. m., and the 
young fry planted at 11.30 p.m. The eggs did not quite all hatch to-day, so ran the 
pump up to 10 o’clock May 16, at which time all the eggs had hatched, with a total 
loss of 9 per cent. The experience of this trip makes it safe to recommend the siip- 
ping of eggs instead of the young fry on all long trips, as this is perhaps the most 

difficult trip in the country. The water is very cold, going as low as 44 degrees in a 
great many places. The alkali, too, is very strong. I think without doubt this car 
can take 2,000,000 eggs to any stream in the United States, and hatch them in as 
good condition as they come from the hatcheries, and with as small a loss. 


a 
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XXH.—REPORT OF OPERATIONS AT THE SHAD-HATCHING STA- 
TION ON BATTERY ISLAND, NEAR HAVRE DE GRACE, MD., 
DURING THE SEASON OF 1886. 


By L. R. GRaABitt. 


The first run of shad was perceived on April 18, and 35 ripe shad 
were taken on Aprili9. This run continued for a week, and was larger 
in number than had been known for 20 years. Both shad and herring 
came in enormous quantities. It was impossible to obtain the catch of 
shad at the seines during thisrun. The catch of Mr. Osmond’s seine in 
shad for one day alone was more than 5,000. 

The collection of spawn for the station was done by men and boys 
hired temporarily for the purpose. As many as 40 men and boys in 
addition to the station’s ordinary force were employed. These were 
paid monthly wages, each being allowed $10 a month for subsistence. 
It was endeavored to station men permanently at all the seines, and to 
attend to as many gill-nets as possible. The men were graded as first 


_ and second class spawn-takers, and apprentices. Besides these, boys 


were used merely as oarsmen. 

Eixperience shows, however, that it will be better in the future to 
employ 3 men to every boat, 2 of whom are apprentices; these 2 to 
take nightly turns at receiving instruction. Boys, unless quite large 
and strong, cannot care for boats in a squall. Large as was the collect- 
ing force it could not attend to more than one-half of the gilling boats 
on nights when all of the fishermen were out. As a rule it was found 
more profitable to attend gill-nets than seines. : 

Collection was continued from April19 to June 10, the total number 
of eggs collected being 60,766,000. Of this number there were received 
from the steamer Fish Hawk 2,099,000, and from the steamer Lookout 
2,433,000, the total received from other sources thus being 4,532,000. 

The Commission’s gill-nets were put in use during the latter part of 
the season, there being no scarcity of male fish during the first part. 
Notwithstanding the smaller mesh of the net, it was not noticed that 
there was a large difference from other nets in the proportion of male 
fish caught. The largest roe fish seen during the season was caught in 
one of the Commission’s small-mesh gill-nets. On a few occasions these 
nets served a good purpose in supplying male fish for impregnating 
eggs, but they did not supply these male fish nearly so often as they 
were supplied from ordinary nets near at hand. The Commission’s gill- 
nets, being fished by expert fishermen, caught about as many fish, both 
male and female, as most of the gill-nets fishing in the same locality. 

At the beginning of the season the hatching department was not pre- 


pared to do the work that was forced upon it by the early and immense 
[7] 807 


808 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [8] 


run of shad. The connections for the hatching apparatus and for the 
water supply were inadequate to the demand, and the supply of hatching 
apparatus on hand was insufficient. To increase the hatching room 
an addition, covered with canvas, was made, accommodating 2 tables 
additional with 50 McDonald jars. The store-room used for the seine 
was furnished with sky-lights, and 28 hatching cones were placed in 
it, and about 30 cones in all conditions of repair were hastily fitted 
up outside of all shelter. Notwithstanding the increase thus made, the 
cones and jars constantly carried twice as many eggs as they should 
have done, and much loss was the result. But by far the greater loss 
was caused by being obliged to allow eggs brought in to stand in 
buckets, &c., until room could be made for them. In many cases eggs 
nearly hatched were compelled to be placed in the river to make room 
for new ones. About 170 McDonald jars and 58 cones were in constant 
use, Supplemented by wire-gauze cylinders, buckets, pans, and all kinds 
of arrangements for hatching. 

Three experts were employed during most of the season in the hatch- 
ing-house. Three apprentices were also employed most of the time as 
assistants. These men received and cared for all eggs, cared for the 
fish when hatched, filled the cans for shipment, and loaded them in 
the launch or scow. 

Notwithstanding the losses, the number of shad fry hatched was 
45,231,000. These numbers are based on the measurement of the per- 
fectly cleaned eggs in the jars just before hatching in every case, and 
are as nearly accurate as these figures can be made. It is believed that 
this is rather under than over the actual result. The percentage of 
hatching during the season was 74.4. The total number of fry shipped 
and receipted for by messengers was 43,776,000. The total loss of fish 
was 1,455,000. ‘Three tables are appended to this report, which give 
details concerning the collection of the eggs, the shipments of the fry, 
and meteorological observations during most of the season. 

The collecting force was entirely disbanded after June 10, when gill- 
ing is no longer permitted by Maryland laws. On June 13 all the eggs 
on hand had hatched, and the hatching department was then closed. 
But few eggs, however, were taken after June 1, the date on which the 
greater part of the force was discharged. After the close of the hatch- 
ing season the time of the small number remaining was given to storing 
the equipment, and in work upon a drive-well, which was begun with 
the hope of finding an artesian water supply. This well was carried 
to a depth of about 150 feet by July 1. 

There is little doubt but that the area of 4 or 5 square miles immedi- 
ately surrounding Battery Station is as large as any, if not the largest, 
spawning ground for shad on the coast. The station is well located 
for reaching every part of this ground. The possibilities of the station 
are almost unlimited. Fishermen and fishing boats cover the bay dur- 
ing the season, and every ripe egg taken in fish in the nets would be 
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lost if it was not taken by the collectors of the station, impregnated, 
and hatched. One need only to see the bay studded with the lights of 
the fishing boats on a night in May to convince him that but for the Com- 
mission’s work very few fish could come from eggs naturally deposited. 
But, large as was the Commission’s force last year, I am satisfied that 
not over one-half of the ripe fish taken in the bay by fishermen were 
stripped by its collectors, as they could not possibly attend to all. 

It is fairly demonstrated by this season’s work that collecting from 
gillers produces a better result than hauling the Commission’s seine. 
Two or 3 men can secure as many ripe fish from gillers in a day as 
30 men would secure if employed in hauling the seine. Moreover, 
hauling the seine by the employees of the station necessarily involves 
the Fish Commission in the care and disposal of the fish taken, while 
it seems to antagonize the fishermen, and is an unnecessary cost. With 
a good run of fish in the coming year, if the collecting force is doubled 
and their work thoroughly systematized, perhaps double the number of 
eggs secured last season can be obtained during 1887. The collection of 
egos in 1886 was stimulated also by giving small rewards to those 
gathering the greatest amount of good spawn. 

PENNING SHAD.—Out of a large number of shad full of roe, but not 
ripe at the time of introduction, which were placed in the pool and kept 
for a space of time ranging from a few days to 2 weeks, not one ever 
produced eggs that would hatch, though apparently ripe when stripped. 
It would seem that possibly the fright at being taken in the net, or of 
confinement in the pool, prevents the eggs from further development. 
All of the fish placed in the pool become more or less diseased after a 
short time, which may be due partly to the muddy bottom. This in- 
teresting experiment has hitherto met with such small success as to 
warrant its being dropped hereafter. 

HERRING.—Herring were taken continually and sometimes in such 
quantities as to retard the hauling of the seines. No account was kept 
of them, as they were considered valueless in most cases, and they were 
shoveled back dead into the river or allowed to escape through the 
large meshes before completely hauling in the seine. 

ROCKFISH OR STRIPED BASS.—Experiments were made in hatching 
the eggs of the rockfish, the greatest success being obtained by swing- 
ing a cylinder with gauze ends in a sluice-way through which a current, 
caused by the tide, constantly flowed. It appears, however, that even 
with very fine gauze the eggs in a certain state are forced through. 
Owing to want of time, caused by pressure of other matters, sufficient 
attention could not be devoted to these experiments, and most of the 
eggs taken were lost. In all, 600,000 rockfish eggs were taken, and 
75,000 fry were shipped to Lake Ontario, near Oswego, N. Y.* 


WASHINGTON, D. C., December 20, 1886. 


* For notice of their successful planting, see F. C. Bulletin for 1886, p. 137. 
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[14] 


Tabir ILl.—Statement of shipments of shad fry made from Battery Station, Havre de 
Grace, Md., in April, May, and June, 1886. 


State. 


W\peasacenece 
Pennsylvania. ... 
Maryland..--...- 
Rhode Island.... 
Maryland........ 


i) Oeimetmtae|siatetet 


Maryland... .-.. 
South Carolina . 
IM aT VIAN ste cr ni=1- 


West Virginia. .- 
Maryland........ 


Geonoia: sc secoc a 


Wate aeesseeee 
New York....... 


lO eaeaAaomesos 


West Virginia... 
Maryland........ 
Delaware..--.... 
Maryland........ 
DOM senses: 
West Virginia. 
Pennsylvania. - 
Maryland........ 
Pennsylvania.... 


Delaware......-. 
Maryland). -....: 
North Carolina .. 
West Virginia... 
Benusy ly aNninoase 


Totalteses| 


Place of deposit. 


Above Havre de Grace! .. 
Near Battery Station!..... 


Harrisburg4 
Near Battery Station'..... 
IPTOVIC ONCOsseseeataciniaaeieler 
Near Battery Station!..... 


Below Port Deposit!....-.. 


eee eee ee er 


eee eee es 


eee eee wee e eee eee 


eee cee wee cee eee cee e ne cone ee 


@lifton Horge ose ccecciee 
Near Oswego® 


Milling:ton*e..cosuece eee 
Seaford® 
SAS DUN ore cme ceceiiselsisi-lai= 


Near Columbia® 
Above Port Deposit®...... 
Peach Bottom®.........-.. 
IMariebtaerccer asc ss/ess cee 
Seal ordsecrtee serieniscle acsee 
Conowingo®...- 
Fayetteville! .. 
MaITMON Ge ene cactiia seine 
Sato Harbor sscnc-saeee— ec 
Tidesubhddys scnsa-s-cc ccs 
Above Havre de Grace? .. 
Bele Havre de Grace!... 


1 By employees of station. 


2 Fifty thousand eggs on trays shipped to H. 
C. Mercer, by steamship Eider, for Danube River. 
3 By R. H. Dana. 


4 By N. Simmons, car No. 1. 
5 Eggs almost hatched when put into river. 
6 By I’. L. Donnelly. 


Stream. Date. {Number sent. 
Susquehanna River. ..-.-...... Apr. 25 25, 000 
eaecie- (Ss ssndeceosed occeod sss leer 2G 1, 421, 000 
Serer CO eee Saeesas enamel e seen ACD Teme, 2, 431, 000 
Be eee mete tee eeeeeaiere tei Apr. 27 (2) 
Susquehanna River......-..--. Apr. 28 860, 000 
Northeast, Gunpowder, and | Apr. 28 1, 500, 000 
Bush Rivers.4 
Pe AERA ae a eh are ae Apr. 29 1, 055, 000 
Ee Re eam ne SRE RO TE ea Apr. 3 50, 000 
Gunpowder, Northeast, and | Apr. 30 1, 430, 000 
Patapsco Rivers. 
Bush and Elk Rivers ......-.. May 1 1, 200, 000 
Susquehanna River........... May 3 1, 621, 000 
eee ee eerie peas Sey Ma Tae May 3 5], 952, 000 
Narragansett Bay .....-...... May 5 1, 500, 000 
SG BOE COC OD SOORD OO HR OodHOseSnoES May 5 804, 000 
RN, eee Ma AR eA ata May 9 |¢ + 1,245, 000 
Chester Riveresaocsae-scesece May 8 500, 000 
Patuxent River®.........-..-. May 9 650, 000 
Columbia River.’ .-..:..-.---- May 9 1, 000, 000 
oe OO? Saeeciccsscereeeccasaea| lay, 29) (8) 
Northeast River® .--..--...... May 10 500, 000 
Broad and Saluda Rivers -..--. May 10 1, 500, 000 
' Gunpowde wRiver®.......----- May 11 600, 000 
BUShRIVEIN ee seseaaeescesee May 11 300, 000 
Northeast River? ......-....-- May 11 1, 500, 000 
Northeast and Elk Rivers® ...| May 12 600, 000 
Northeast River and flats off | May 12 1, 500, 000 
Locust Point.!° 
Monongahela River.-.-.-.----. May 12 250, 0C0 
Brandy wine and Nanticoke | May 13 900, 000 
Rivers.® 
Sassafras¢River: s--- sos oseees May 13 1, 000, 000 
Withlacoochee and Ocklock- | May 14 1, 500, 000 
onnee Rivers.4 
James: Riveric--accscee aieeen May 14 250, 000 
MAG Ontavidlsscscececcaramee May 14 (2) 
Chester Riversiss-scacence cee May 14 600, 000 
Susquehanna River........... May 15 3870, 000 
Brandywine River? ; 450, 9CO 
Cheat River .....- 300, 000 
Chester River..... 600, 000 
Nanticoke Riverscssscts=ssc=- 450, 000 
Wicomico River... -<asse. 450, 000 
Patuxent Wiversis>-jacccsnnss ) 540, 000 
Monongahela River!!......... May 21 800, 000 
Susquehanna River........... May 24 895, 000 
Seven (iWorbapoonsodasocsecsaoca|| mule ay pa 750, 000 
tees: (1 SB o Aneto smecnsamaoca ellie As 836, 000 
eas G0) cece cs seciscacsesses)|) Mayo 1, 500, 000 
Nanticoke Riveric--.secce-=ne May 27 977, 000 
ee ene emate es merioee cacissoemciae as May 28 500, 000 
Cape Fear River.............. May 29 1, 100, 000 
Monongahela River........... May 30 200, 000 ~ 
Susquehanna River........... May 31 550, 000 
voaese Owe aose ce etosemac sconce henlImem 500, 000 
Pee (i (eer on mee Sree tmperna| Mel fith sts) 024 100, 000 
Segoe MO acecmanbadosHacoasonous June 5 228, 000 
woe GW ertiaccsoeansceremeeeroa alanine. Z 429, 000 
tooess OO sssccn cms ocneeenses seen CLG 472, 000 
saben CO\jastiscneewsssecssesnesheeUnerLo 298, 000 
aaa CO ees cesac cetecse nossa ReUNO pie 481, 000 
haere CO secaeses ame ces ceeeeniea|PeumlomLe 256, 000 
BeOS coc UE erceCaasaocBaeceno lbeoostSdaac 43, 776, 000 
7 By J. F. Ellis, car No. 3. 


° By steamer Lookout. 


10 By launches Nos. 68 and 82. 


11 By H. E: Quinn. 


8 Delivered 585,000 eggs in good order. 


12 Seventy-five thousand rockfish, 


| 
% 
| 
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ANIL —REPORT OF SHAD PROPAGATION ON THE POTOMAC 
- , RIVER DURING THE SEASON OF 1886. 


By MarsHaLL McDONALD. 


The organization and conduct of the work was the same, in general, 
as during the season of 1885. The facilities for collecting eggs were 
greatly improved by substituting for the launch heretofore employed in 
the collection service the small steamer Lilla, chartered for the season, 
but at the close of the season purchased by the U.S. Fish Commission. 

Theeggs collected from the fishing-shores and gillers were transferred 
to the field station at Fort Washington, where they were kept and de- 
veloped until hardened, so as to permit safe transportation to Central 
Station, Washington. Here the hatching was completed, and the dis- 
tribution of the fry conveniently made by car and messenger service. 
Several million eggs were retained and hatched at Fort Washington 
for stocking waters in the immediate vicinity of the station. 


COST AND RESULTS OF THE WORK. 


For the conduct of the work, in accordance with the program sub- 
mitted and approved, the Commissioner authorized an expenditure not 
to exceed $5,000. At Fort Washington Staticn the actual cost of col- 
lecting, developing, and transporting the eggs was $2,879.90; at Cen- 
tral Station, for hatching and distribution, $916.55; total, $3,796.45. 
The total number of eggs obtained was 36,362,000, and the losses during 
incubation were 6,625,000, leaving the aggregate number furnished for 
distribution from the Potomac River stations 29,737,000. The percent- 
age of loss during incubation was 18 per cent, and shows marked 
improvement over the results of previous seasons. The cost of produc- 
tion was $127.66 per million, or 78 shad for each cent of expenditure. 


FORT. WASHINGTON STATION. 


On March 26 the station was oceupied by a small force. The men 
were employed in tarring and rigging the seine, cleaning up the shore, 
and getting everything in readiness for active work when the run of 
shad should begin. 

The first haul of the Commission seine was made April 12, and the 
first ripe fish was taken on the 16th. The run of fish steadily increased 
from that time to the 22d, as did also the proportion of ripe females. 
On the afternoon and night of the 22d of April 3,503,000 shad eggs were 
taken and impregnated. This was the maximum number taken in one 
day during the season. The period of maximum production was from 
April 20 to 27, inclusive; the total production for the period referred to 
being 16,017,000, or nearly one-half of the entire number obtained dur- 
ing the season. 
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The eggs which were hatched and planted in local waters (3,154,000) 


and forwarded to Central Station (33,208,000) were derived as follows: — 


From the Fish Commission seine at Fort Washington ...-..-.-.-...... - 11,848,000 
From Chapman’s Point hauling-seine ........--....---- SBOE COOECO 600566 5, 506, 000 
From Ferry Landing hauling-seine ..-.......-...--- Soceaiaasaccodiesa.con 4,349, 000 
Brom iWihite lousehawlinie-seine 0 sce scsesisesos secs ose cee eee 1, 487, 000 
Brom Stony Point hauling-seiner.. 2... s2<.cscess/ccce ses eescssacesieece 2,191, 000 
Brom thes rilere'sss.sseceoes shwces net esc sevens ction cede boecies oem Rees 10, 981, 000 

ROtAD Sem ancan see ceas can accinsacicoe secrete scence sane oe eee 36, 362, 000 


The records of the Commission seine fished on the Fort Washington 
reservation have been carefully kept, and are here published, so as to 
preserve important data in a shape accessible to fish-culturists gener- 
ally. These show the fluctuations from season to season, not only in 
the aggregate catch of shad on the same shore, but also the variations 
in the proportion of males to females, in the time of maximum run, and 
in the date at which the proportion of ripe fish reaches its maximum, 
and the interval during which the largest numbers of eggs are taken. 


Record of seine-hauling at Fort Washington shore during the season of 1886. 


ale he 
$< 2d 
ao ao 
BS ES 
a A Ee. = 
He S bo) ie S &e 
a PA on a a of 
Date. a o a ~ e) Date. a o : Ha 

[ay 1 5 L=} ey —| (=| i=} 
fo) 3 oO =) i! ° os oO ~~ 8 
te eee isk Tea S| 8 |g) |) eee 
Gi alal|s & |B | EVR ein era) & |os 
= 3 oO — to v} s 3 oO Aan £9 oy 

Pa A Pel Nes ee cs) H Arse ees ca) HA 

° °o 

April 15* 2 1 Meee |eaececess 57 ||| May.” Ops. S-2cl ce ceeliccceee|te-- | -eeeee eee 63 
16 85| 58] 27/1 8 95, 000 | 57 Dit: eee. oa) ease | eee eee | 62 
17 11GH SS eesn | aL 40, 000 | 58 128 150 | 130] 20] 7] 189,000] 65 
18 | 150] 111] 39! 1 7,000 | 61 131 | 467 | 885] 82/13] 385,000) 64 
19 | 264] 201] 63] 9] 205,000 | 61 1491 2341! 199} 351171 548,000] 63 
20 | 216] 129] 87] 5] 184,000 | 65 15+ | 188 | 159} 29] 8] 211,000] 61 
21 238| 1641 74] 6] 211,000 | 63 16* 2 2 0:| (0) see 63 
22 | 294] 194] 100]16] 391,000 | 63 17t# | 215] 195] 20| 3 52,000 | 66 
23 | 103| 62) 41{11] 386,000 | 66 18\)|, 179))|) 01549) 2 25m 65,000 | 63 
24 200 | 112) 88] 27] 767,000 | 69 19 | 296] 195] 101] 24] 824,000] 63 
25 | 359] 203] 156/15] 492,000 | 69 20 | 170] 124] 46]11] 522,000] 65 
26 | 336] 168] 168) 20) 705,000 | 70 21 | 145] 107] 38] 9] 274,000] 66 
27 | 185| 99] 86]20] 619,000 | 68 22 | 144] 96] 48) 24] 611,000] 67 
28 | 186] 122] 64]18| 541,000 | 67] _ 23 | 164] 102] 62] 22] 650,000} 71 
29 | 177] 97] 80]15]| 464,000 | 66 24 | 130] 86] 44/10} 294,000] 71 
30¢ | 166] 121] 45] 7 195, 000 | 65 25 65| 44] 21] 4] 131,000] 70 
May It 38] 24| 14] 3 80,000 | 62 26 | 109] 79] 30]11] 239,000} 71 
2+ | 289] 231] 58] 2 21, 000 | 63 27 | 109] 88] 21] 5] 161,000} 69 
Ste 202k eSSn eel an On| saeco G4 23 | 104| 80] 24] 4] 119,000} 68 
4 | 207] 178] 29] 5] 138,000] 64 29 86| 66} 20112] 389,000] 70 
5 | 179] 139] 40] 1 14, 000 | 65 30 75| 55] 20] 38 60,000 | 71 
Gt | 248] 192] 56]10] 245,000 | 66 31 31| 19| 12] 6} 175,000) 69 
7t | 111}; 81] 30] 5] 149,000] 66 || June 1**} 5 3 2 | 0: aes 69 
Chad Ase sal Maseecl ssn niseel Pe seine ede 64 — |__| | —_ |_______|—_ 
Ete eer | Seeeisel bese ard| Fe | tS See 63 oiler 419 |5, 331 |2, 088 |395 |11, 848, 000 |..-. 


*Seine hauled but once. 

+ One haul omitted. 

t No hauls, on account of the high wind or heavy current, 
) Current lighter and running down very fast. 

|| Rain all day. 

4] New current beginning to run, 

**Cut seine out after first haul. 


Jalal SHAD PROPAGATION ON POTOMAC RIVER, 1886. 817 


A comparison of the records of the seine-hauling in 1885 and 1886, 
for which seasons only we have reliable records, affords contrasts as 
interesting as they are perplexing. These may be summarized as fol- 
lows: 


| q ou 
d ‘a4 £3 . | Maximum prodnetion 
4a a3 (4 6 | of eggs for entire 
Vionra! 3 a 5 3 5 5 EB river. 
_ 2 a aS SS) 
Ss 2 g os ope 
& = 2 ig a A ali Date, Period. 
'|Pr.ct.|Pr. ct.) Pr. ct. | Pr. ct. 
RS eee a See G nccceccal sseaacs en tmioceac 2,696 | 45.7 | 54.3 9.0 17.0 | May 36 May 5-11 
HERO Mecetecscr so caecccaaccccue ct aececeeacd 7,419 | 71.8 | 28.2 5.3 14.1 | Ate. 22 | Apr. 20-27 


A considerable proportion of the excess of males was made up ef 
small two-year-old “ buck shad,” called by the fishermen “skimyiers,” 
which, being too small to count, are sold by ths bunch. The pre enone 
ance of these during the season gives promise of an increased run ef 
full-sized spawning fsi in 1887. 

Transportation of eggs.—The transfer of impregnated eggs from Fort 
Washington to Central Station was; made by the steamer W. W. Corco- 
ran, plying daily between Washington and Mount Vernon, the trans- 
portation being uniformly mace on trays, by the “dry method,” inau- 
gurated by mein 1881. “che total number of eggs forwarded from Fort 
Washington Station was, 33,208,000. Of these 4,925,000 died in transit, 


CENTRAL STATION. 


The total number of eggs received in good condition, the number of 
eggs and fry distributed, and the average percentage of loss in hatch- 
ing are given in the following summary for the season of 1886: 


PecsurAMsterred LO) OFHEMStatlONS.- 25 2520s eo scienec tee de seenee sewer cis 1,586,000 
BS MECMSELEOUEG: = 2 2ceren nee eer=aieitee acts, an ces omelnebenie ceca ee te eee re ens 24,997,000 
Begewestin hate Aing,7 percent... <sssa6 wseciedese cect cece esle seen 1,700,000 

Total egrzs received alive from Fort Washington.....,...--.-..---- 28,283,000 


The records of the station contain a history of each lot of eggs re- 
ceived from the Fish Commission seine, giving the temperature of im- 
pregnation, the maximum, minimum, and mean of water temperatures 
during the period of incubaticn, and the percentage of loss in hatch- 
ing, dita which it is important to preserve for reference, but which it 
is hardly necessary to publish. 

Comparison of the catch of 1885 and 1886.—The catch of shad in the 
Potomac varies greatly from one season to another. The aggregate 
nuniber* taken in 1885 was 157,697; in 1886 it was 275,422, the increase 

of 1886 over the previous season pene 117,720. 


* See reports of Gwynn Harris, inspector of marine products, in U, 8, F. C. Bulle. 
tit, Vol. V, p. 192, and Vol. VI, p. 202. 
S. Mis. 90 52 
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XXIV.--REPORT ON THE SHAD WORK OF THE STEAMER FISH 
HAWK DURING THE SEASON OF 1886.* 


By Mate James A. Smita, U. S. N. 


The shad work prosecuted by the U.S. Fish Commission steamer Fish 
Hawk during the season of 1886 covers the period from April 25 to June 
3, inclusive. lost of the operations were conducted on the Delaware 
River, though some of the work in the first part of the season was done 
on the northern end of Chesapeake Bay. 

On April 24 the Fish Hawk arrived at Battery Station from Wood’s 
Holl, Mass., and on the 25th preparations for the season’s work were 
begun. On the 26th the vessel proceeded across to the east side of the 
bay and took up a position in the mouth of North Hast River, from 
which the spawn-takers could conveniently visit the fishing-shores and 
the gillers in the vicinity, and arrangements were made for paying the 
fishermen for the ripe shad furnished. This work was continued until 
May 1, when orders were received to proceed to the Delaware River. 
Up to this time 2,192,500 eggs had been taken, which, on May 2, were 
transferred to Battery Station, and on the 3d the vessel proceeded down 
Chesapeake Bay bound for the Delaware. 

On May 5 arrived in the Delaware River, and at 1 p. m. anchored off 
Gloucester City, N. J. This point was the headquarters for most of the 
subsequent operations on the river, as from it most of the gillers and 
fisheries could easily be reached by the spawn-takers. Found the U. 
S. Fish Commission steamer Lookout at anchor at this place, and on 
the 6th received from her 1,156,000 eggs. The Lookout was of assist- 
ance also by towing the spawn-boats to and from some of the various 
fishing-shores, and by transporting the spawn-takers. On May 6 the 
Fish Hawk steamed down the river, stopping at the different shores, 
where the proprietors were seen and arrangements made about paying 
them for shad spawn taken. At 10.30 p. m. of the 7th the vessel 
grounded on the mud-flats off the mouth of Mantua Creek, where she 
remained till 4 a. m. of the 8th. 

On May 11 transferred to Dr. B. G. Shortlidge, of the Delaware fish 
commission, 660,000 eggs; while in the channel off Gloucester, depos- 
ited 1,140,000 fry from eggs obtained on the river. On the 12th went 
down the river to Wilmington, Del., where arrangements were made te 


"This report was compiled from the records of Lieut. L. W. Piepmeyer, U.S. N., 
who was in charge of the vessel when the work was dane. 
Ty] 519 
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repair steam-launch No. 55, just arrived from Battery Station. Sent to 
Dr. Shortlidge* 450,000 more eggs, after which returned to the usual 
anchorage off Gloucester. On the 15th launch No. 55 arrived from 
Wilmington and began to render service in distributing spawn-takers 
and tending the different fishing-shores. The fishermen reported a 
great decrease in the catch of shad for the week ending May 15, and 
attributed this to the constant easterly weather. Almost daily deposits 
of fry were made in the river, as will be seen from the appended table. 

Owing to heavy rains the river was very muddy during the middie 
part of May, and some of the eggs in the jars and cones were covered 
with a muddy sediment and died. This led to the use of raw cotton in 
the jars for the purpose of filtering the water. 

On May 27 William P. Sauerhoff reported for duty from Battery Sta- 
tion, to assist in shad-hatching work. On the 31st orders were received 
to discontinue gathering spawn. 

On June 3 transferred to Dr. E. G. Shortlidge 180,000 fry; a ship- 
ment was also made to Philadelphia, in launch No. 55, of fifteen cans 
containing 1,940,000 fry, which were delivered to U.S. Fish Commission 
car No.2. As there were no more eggs or fry on hand, this terminated 
the shad-hatching operations of the Fish Hawk for the season of 1886. 
Appended will be found a table giving details of the work, showing 
especially the number of eggs taken, the number of fish hatched, the 
number deposited, and the times and places of deposit, with other state- 
ments of particulars in this connection. 

U.S. Fish Commission STEAMER FisH HAwWE, 

Wood's Holl, Mass., October 11, 1886, 


* Dr. Shortlidge reported that the general condition of the 1,110,000 eggs which he 
received from the Fish Hawk on May 11 and 12 was bad, as at least one-third were 
found dead on unpacking. The subsequent loss on these eggs was about one-eighth. 
AU the fry were planted in the Brandywine Creek, near Wilmington. July 21 asmal! 
shad was caught in Brandywine Creek, supposed to have been one of those planted i: 
May. 
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XXV.—REPORT ON THE SHAD WORK OF THE STEAMER LOOK: 
OUT DURING THE SEASON OF 1886. 


By Marr James A. Suir, U. S. N., COMMANDING. 


The work in gathering, transferring, and hatching the spawn and 
depositing the fry of shad, performed by the U.S. Fish Commission 
steamer Lookout during the season of 1886, covered the time from April 
27 to May 23, inclusive. The greater part of the eggs obtained came 
from the Delaware River, but about one-third were gathered at the 
northern end of Chesapeake Bay and its inflowing streams. Most of 
the eggs were transferred to Battery Station or to the Fish Hawk, 
while some were hatched on board and deposited from the Lookout. 
During the season 3,000,000 fry were received from Battery Station and 
deposited in the tributaries of the Upper Chesapeake. 

The season’s work began on April 27 in the mouth of the Susquehanna 
River, where the floats and gill-boats were visited, but no ripe spawn 
was obtained. On the 29th received 500,000 shad fry from Battery 
Station and deposited them in the mouth of North East River. From 
the gill-boats in this vicinity obtained 520,000 eggs, which were trans- 
ferred the next day to Battery Station. On the 30th left this station, 
passed through the Chesapeake and Delaware Canal to the Delaware 
River, communicated with some of the fishing-shores, and late at night 
anchored off Gloucester City, N. J.,a few miles below Philadelphia, 
which was a convenient.point from which tovisit many of the most im- 
portant shad fisheries in the river. 

On May 3 went to Wilmington, Del., for the purpose of having some 
repairs made, but returned to the spawn-taking work on the river dur- 
ing the afternoon. On the 5th the Fish Hawk arrived, and the Look- 

at received orders to co-operate with her in gathering spawn, in 
@ caionce to which, the work was carried on conjointly for several days. 
On the Sth passed through the canal to Chesapeake Bay, and proceeded 
to Battery Station. 

On May 10 Commissioner 8S. F. Baird and Assistant Commissioner 
T. B. Ferguson came on board at Havre de Grace, and were taken to 
Battery Station. All the eggs obtained during the last few days were 
transferred to the station, and several deposits were made on that and 
subsequent days in the Susquehanna, North East, and Sassafras Rivers, 
of fry received from the station. Many of the fishing-shores and gill- 
ers in this region were visited almost daily, but comparatively smali 
numbers of eggs were taken, as the shad were becoming scarce, and 
these were duly transferred to the station. On the 15th proceeded to 
Baltimore. 
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On May 18 left Baltimore and returned to Battery Station, where the 
gathering and transferring of spawn were resumed. On the 22d some 
of the fisheries had ceased operations and most of the gillers on the 
east side of the bay had stopped fishing for the season, so the spawn- 
takers from the Lookout were sent out to gather spawn in the immedi- 
ate vicinity of the station and to attend the gillers above the station, 
which resulted in getting 218,000 eggs on the 22d and 23d. 

On May 23, ds the fishing season was about ended, orders were re- 
ceived to discontinue the operations by the Lookout. 

Appended will be found tables giving records of the shad operations 
during the season and of meteorological observations made in the vi- 
cinity of Havre de Grace and on the Delaware River during a portion 
of the month of May. The total number of eggs procured by the crew 
of the vessel was 4,561,000. 


TABLE I.—Record of shad operations conducted near Havre de Grace, Md., and on the 
Delaware River, on the U. S. Fish Commission steamer Lookout. 


Ripe Transferred to— Fish deposited. 
fish. 
‘ | 
Date. , eenee 9" | Whence obtained. 
_| 8 Battery | Fish 
2 = Station. Hawk. | Namber. Place. 
Slo 
a|A 
1886. 
Apr. 29 11} 520,000 | North East River.) 520,000 |.......... *500, 000 | Mouth of North East 
River. 
3 851 5.\,. 185,000) | Delaware Dilvenen.|so-oseena<|iceeos-cee|eeemieen cece 
May 1 |.-..|.---|----------]---- 22-22 eee eee nee | sence ee ef eee eee eel eee ene ee 
DIN LET a, | Tae S| Pe eS Sid Cee iot tcl Mer or SOI oc S are 
3] 4] 6| 222,000 Malawarevivenccalercceocs Weioecean | Saar sen e 
ANT 4s), S904. 0005 sass ec Oris walcofstarcls|| mie e[oaicieerl sts cw ela /cluieicll iain srelelas were 
Brinn G0 | abd 637,000 een. GOvatecesecce-l|craeoee see conaeenees [neat memesee 
6 a a1 500, 000 |...--- BOpee ee consti stance LeT56 1000) |e oein, ars rerio 
Je | 12) |) 12), 1672;,,000) | 5-2 See COasesaceses|seatees coe 500, 000 150, 000 | Opposite Billings- 
port, Delaware 
0 River. 
Rihaseslemallees cauieeaki|saneons uses waccaeisae) seam cataintet| aman =a ela e's | imei ienaietes 
peer laeee | Weccieecot: | sate saa cate ncese cial aaiste’salsciaia|smeiaesmies 50,000 | In channel, oppo- 
site Battery Sat- 
tion. 
MO | ows | teeeasacimsiom cre Gillers:-s.222 ss: 9924000: |heseeeaee: 110,000 | In channel, oppo- 
cite Battery Sta- 
AD || 84,000 | North East River.| 84,000 |.......--. *1, 500, 000 Now th East River 
tween Carpenter's 
Point an ed 
Bank. 
OR se ek ao O00Mscceac WO ascetceacs 25 000ilnceseeeeeel seeeseosere 
13.| 4.) 6'| 222,000 |-.-..- GO cscecocane 22250001 Maicctea'acere *1, 000,000 | Opposite Ordinary 
Point, Sassafras 
River. 
14 2 3 110/000) 25 --—0 GO atoeceescrer PTOSOOCG Sate wecwieel| siccie wicca sen ; 
ESA Eeeveilepataiall lo mersiaials ciate | letam wale cic ain 6 late(nja’elelntal||clateieieiaie/mare'| sven wlaiela(atalel| a ne(nialelolereate 
Geared ite senate sete bal sieie e cin aie mine e\elelaaieiersiall's salen veils) sain anise = tts vnnine meena 
UT eee ace eee cies me ete Saat emtole allie eae ete tie love caine wie aenine easier 
TS aes Ae oem 49, 000 North East River. 49° 0008 |beseeceeoeltenseeeemet 
TS be eel Sees Se reas 4A) IE eS Ae ees As ese | (RSE Coe Ba NESE allooeoscoasocic 
200198) Auer 30; 000 “North Hast Rivers 1S0k0008 Meese scieee| asco eecac 
2b 8 23 83 000Ncooeee dO Heaceekeces €3;/0008| Seeeeseisen sce ses esas 
22 5 4 103, O00 eae GO 25s esha LOSSO002 eee wessles|(seweciesee cc 
23 4 5 115; GOON |e oe oa. GOK eescewene TLS.000! ee ecaaciec|ias ee cece <i 
MBotals|i'76)| (99045614000) eeesaecoe seas ces ace 2, 433, 000 |1, 656, 000 | 3, 310, 000 


* Received from Battery Station. 
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> TaBie II.—Record of temperature observations made at Havre de Grace, Md., and on the 
* Delaware River, on the U. S. Fish Commission steamer Lookout, from May 1 to May 10, 


1836. 
Temperature of Temperature of Temperature of “ys 
‘ air. surface water. bottom, Condition of sky. 
Date. | 
12 mid- 12 mid- | 12 mid- 12 mid- 
8a.m./4p.m night. 8a.m.)/4p.m night. 8a.m.'4p.m. night. 8a.m. | 4p.m. night. 
1886. ° ° ° ° ‘o ° ° ° ° 
May ix} 50 56 52 58 60 56 58 58 58 | Overcast] Overcast; Overc’st. 
2 55 72 53 57 61 59 53 60 59 | Clear ...| Clear ...| Clear. 
3 70 80 54 62 2 OO) aeons 60 59) S22 G0)-2-) |) Paro ley Do. 
; Cloudy 
4 66 75 G4 60 62 61 60 60 61 |...do..-.| Cloudy. | Cloudy. 
5 66 78 62 61 3 62 60 62 62 |-.-do).--:|--=do .2..,| Overc'st. 
6 70 80 58 GL 64 61 61 63 61 | Cloudy -|..-do ..-.| Clear. 
a 67 60 64 62 63 61 61 3 61 | Clear ...| Rain....| Rain. 
8 64 59 58 GL 63 59 61 63 59 | Cloudy .| Cloudy .| Cloudy. 
9 60 75 70 58 3 61 58 63 60 | Clear ...| Clear... Do. 
10 65 Tf VWiscoscscc 60 G2) Raecictes= 60 i attests Cloudy .|--.do-...- 
a 
Wind, direction. Wind, intensity. State of tide. 
on 12 mid - 12 mid 
2 mid- 12 mi : mid- 
8am. | 4p.m night. 8a.m. | 4p.m night 8 a.m 4p.m, night. 
1886. 
May 1*| NE NE. NE 9 8 
¢ 2), NE NE. NE 8 5 
3 | Calm. Sw. SW. 0 1 
4 Sw. SSW. Ss. 1 3 
5 SW. . SW.°: SE. 4 7 
6 NE. NW. Ss. ul 1 
ul E. NE. NE. 3 3 1 
8} NE. NE. NW. 4 10 
9} NW. Calm Calm. 3 0 
10 SE. Calne | cae 2 Ol |emtreeee| eee 


* The bottom thermometer in use was No. 5264. 


XXVI_—REPORT OF EGGS SHIPPED TO AND RECEIVED FROM 
FOREIGN COUNTRIES AT THE COLD SPRING HARBOR, NEW 
YORK, STATION DURING THE SEASON OF 1886-’87. 


By FRED MATHER. 


SHIPPED TO GERMANY. 


(A.) SUNFISH (Hupomotis aureus).—Some time in the summer of 1886, 
I shipped to Max von dem Borne, of Berneuchen, 125 sunfish about 1 
inch in length. The fish were captured from the mill-pond of Mr. 
Townsend Jones at Cold Spring Harbor and sent to Mr. Blackford in 
Fulton Market for shipment. The wisdom of introducing these fish in 
Germany was rather questionable, but after repeatedly warning Von 
dem Borne of their predatory character and that their only value was 
as an aquarium fish, he still wished them. No report of their arrival 
has been received. 

(B) WHITE PERCH (Roccus | Morone| americanus).—Three shipments 
of fish from 5 to 6 inches long were made to von dem Borne as fol- 
lows: October 9, 1886, 36 fish were sent in six cans by steamer Aller, 
but they died on the fifth day out. On December 22, 16 fish in four 
cans, per steamer Werra, which arrived in Germany in a frozen condi- 
tion, alldead. On March 1, 1887, 16 fish of the same size as those sent 
before were shipped in four cans, but only 3 of them reached von 
dem Borne alive. These fish were taken from the mill-pond at Cold 
Spring Harbor by permission of Mr. Townsend Jones. 

(C) Rock BASS (Ambloplites rupestris)—On March 1, 1887, tere were 
sent to Herr von dem Borne 25 rock bass of about an inch in length. 
They were put in one can and 20 of them reached him alive. These fish 
came from New River, Virginia, and were forwarded by order of Col. 
M. MeDonald from the Wytheville Station. 

(D) BRook PIKE (Hsox americanus).—On December 22, 1886, I sent 
von dem Borne 14 brook pike per steamer Werra, at the same time that 
one shipment of white perch mentioned above was made. The fish 
were all dead onarrival. The only thing that survived in the cans were 
some very small cyprinide put in as food for the pike. The fish were 
furnished by Mr. M. B. Hill, superintendent of the New York hatchery 


at Clayton. 
SHIPPED TO FRANCE. 


(A) LAND-LUCKED SALMON (Salmo salar, var. sebago).—On April 1, 
1887, there was packed and shipped to Mr. M. D. Hallay, vice-president 
[1] 829 
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of the Fish Commission of the Lower Seine, Gonzerville, France, one case 
containing 25,000 eggs of the land-locked salmon, per steamer La Bre- 
tagne. These eggs came some days before from Grand Lake Stream, 
Maine, and were in good condition for the voyage. No word has been 
received from them, but from the appended letter of Mr. Louis De 
Bibian, agent General Transatlantic Company, dated New York, April 
2, 1887, and relating to their care on shipboard, there is every reason 
to believe they will get to their destination in safety : 

“Your telegram of 31st March and letter of April 1 at hand. The 
case reached me this morning and goes on La Bretagne, sailing to-day, 
in care of an officer whom I have given instructions in reference to 
keeping the box cool and adding ice thereto. I have sent the case to 
our agent’s care in Havre and written him to reship by express on ar. . 
rival there.” 

RECEIVED FROM SCOTLAND. 


(A) LOCH-LEVEN TROUT (Salmo levinensis)—On January 14, 1887, 
there were received from Sir James Gibson Maitland, Bart., proprietor 
of the Howietoun Fishery, Stirling, Scotland, three cases of eggs of. the 
Loch-levén trout, per steam-ship Bothnia. The cases contained 16,000 
each, or 48,000 in all. The eggs on the upper trays were in good con- 
dition, but the lower trays in all the boxes contained only dead eggs, 
owing to the wet condition of the moss and a rise in the temperature. 
The eggs were all clean and entirely free from fungus, and had they 
been iced on the ship and the temperature kept down they would have 
arrived in splendid condition, for those which contained dead embryos 
had not been dead Jong and merely showed the white line in the egg. 
We took out 20,300 dead ones, and the loss since that time has been 
trifling. The fry trom the good eggs are as strong and healthy as any 
fish ever hatched here. The packing at Howietoun is most excellently’ 
done. 

RECEIVED FROM GERMANY. 


(A) SAIBLING (Salvelinus salvelinus)—On February 9, 1887, there 
were received from Herr Max von dem Borne, proprietor of the fish- 
cultural establishment at Berneuchen, one case containing 20,000 Saib- 
ling eggs, from which there were taken 8,000 dead. In reply to an 
order to send one-fourth of the eggs to Col. 1. B. Hodge, commissioner 
of fisheries of New Hampshire, 3,000 were repacked and shipped to the 
hatchery at Plymouth, N. H. He reported their arrival in good condi- 
tion. On March 9 another case of Saibling eggs was received from 
Herr von dem Borne, containing 20,000, of which 5,500 were dead. 
Through a misunderstanding these were mixed with an installment of 
brown trout eggs received the same day from Germany, and the 14,500 
good eggs were distributed with the brown trout to the hatcheries at 
Corry, Pa.; Wytheville, Va.; Northville, Mich.; and Cold Spring 
Harbor, N. Y. 


EGGS TO AND FROM FOREIGN COUNTRIES. 831 


~On the same date there were received 20,000 eggs of the Saibling 
_ from Herr von Behr, president of the Deutsche Fischerei- Verein, from 
- which we removed 5,000 dead and sent the remainder to Mr. F. N. 


Clark, Northville, Mich., who reported their arrival in good order. 

(B) Brown Trout (Salmo fario).—On March 4, 1887, there was re- 
ceived from Herr von dem Borne, per steamer Hlbe, one case contain- 
ing 8,000 brown trout eggs, which arrived in very good condition, very 
few being dead; and, in accordance with orders, they were kept at Cold 
Spring Harbor. On March 22 there were received from von dem Borne 
50,000 brown trout eggs, in two cases. They were in very bad condi- 
tion, many being hatched. On the first day 30,000 dead were removed. 
These eggs not being fit to send out were placed in the troughs to hatch, 
the prospect of getting any good fish at all from them being very small. 
At the present time there are about 3,000 fry which are two weeks old 
and looking well. Probably six hours more in the package would have 
ruined them. 

On March 9 there were received from Herr von Behr, of the Deutsche 
Fischerei Verein, per steamer Werra, one case containing 50,000 eggs 
of the brown trout, which were in excellent condition, although 15,000 
from the lower trays were dead. These eggs were sent out as follows: 


Bei eeodee: Plymouth, Nie 2:4)... Sara tope iets ee eps ME a aia al spate a, Tee te eite ci ater ey emma OOO) 
Central Hatching Station, at Washington, D. C.......---.----- Chae oe ees 5, 000 
Pe Nee lankeeN Orth ville, Michtpem seen cn. acs cies os seco sacle sc emenaueenee 20, 000 
enMominania Iauchory, (COry, Panes ceo ooe cas ace, deem cme cane skews aeteciees 10, 000 
Mane valet Vacs FLAtCHEry .. seyeseeee cee case se Lato Na cs oemncbee ae cmalencees 10, 000 


The above figures include the 14,500 saibling, which, as already ex- 
plained, had been mixed with them. All except Colonel Hodge got a 
portion of them. 

This station has received on account of the New York Fish Commis. 
sion the following eggs shipped to Commissioner E. G. Blackford: 
twenty thousand eggs of the grayling (Thymallus vexillifer Ag.), of 
which only 300 eggs were good, and 10,000 eggs of the brown trout from 
Herr von Behr, which came in excellent condition. 

COLD SPRING HARgoR, N. Y., April 8, 1887. 
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XXVII.—REPORT OF DISTRIBUTION OF FISH AND EGGS BY THE 
U. S. FISH COMMISSION FROM JANUARY 1, 1886, TO JUNE 30, 
1887.* 


By M. McDoNALp. 


The aggregate number of fish and eggs distributed by the U. S. Fish 
Commission, as collated from the reports of stations, in the period 
comprised between January 1, 1536, and June 3, 1887, was 210,628,413. 

The actual number distributed, however, was several hundred thou- 
sand less than this, the discrepancy resulting from the fact that the 
eggs of Salmonidz produced at one station have been transferred to 
and hatched out at other stations and consequently have been reported 
twice, once as eggs and again as fry or older fish. The aggregate dis- 
tribution by species is shown in the following summary, from which it 
will be seen that the whitefish, the shad, and the carp still constitute 
the main features of the work of the U.S. Fish Commission. 


Summary of distribution. 


Species. Eggs. Fish. Total. 
Whitefish (Coregonus clupeiformis) ..----------+----++----------- 32, 600, 000 | 62,070,000 | 94, 670, 000 
Brook trout (Salvelinus fontinalis) ........se0------2e22020-2------ 82, 000 19, 199 91. 199 
Micon hoUt (USULVELUILUS ROMAYCUSIL) seeemeseces castes amo siioeana|nacc ce ceaece 2162, 723 162) 723 
Rainbow trout (Salmo vridews) -.-----.----------2---- + ennee---- 429, 000 366, 412 495, 412 
Atlantic salmon (Salmo salar) ...-----------------+--+-----+-------- 754, 000 446, 588 1, 200, 588 
Land-locked salmon (Salmo salar, subsp. sebago)..-....---.-.---- 377, 500 44,017 421, 517 
Brown trout (Salmo farto) .- --.--.------------ -sneee----sne----- 84, 500 26, 500 111, 000 
Snad (Clupea sapidissima) .----------------- Jeacisonaosooadsedamed 10, 718, 000 | 99,752, 000 | 110, 470, 000 
Carp (Cyprinus Carpio) - 22 = 2 <n eww scene ewe nnn wenn nee nee re nisen| access sss -- 136, 163 136, 163 
Goldensh a (OO assius GUT AtUS) lean mae sme alain leecaaaele ms eniee scecinaiecmaae||-sesseesasue 2, 805 2, 805 
Black bass (Mzcropterus dolomite) -_....----------/------ce000~ nell (Aa he RE ES 48 48 
Red-eye perch (Ambloplites rupestris) .------..--- 50-02 2-25------| wn sercennn- 2, 328 2, 328 
Ree INIO NCL ITECL UCU TUCOLOT)| te artare tomer ayant) ieee ante e ell eerie os ce- 9 2 
Therein (UL HCGE QUOTA TIO Vase an a6 bosOn 9 CO OOUT DOS ao CA OD RSE OE SeeSsed) lees sedebosee 1, 202 1, 202 
Saibling (Salvelinus salvelinus)..---.-.-------0-----ecenee-------- 1S4000) teen 18, 000 
Sune (OST CGI OTERO) Sor mco poem abonebdecuSssSsobonoUtieEHeeees|) Ssgsecasece 21 100, 000 2, 100, 000 
ILO) DRIGIS) cos enagenue ) HEE SoSbene Joe coSeoo a Sen CoScOCaDEGAn: Slaoee nsees coonree 5, 000 5, 000 
White perch (Roccus (Morone] americanus) ....-...---------+---.|--02-0 e000 §8 68 
SMS HECE UV ONLOLIS OULTENS)) Soca e cee = eltnoe te semiseealeceoeeee toe. tease ceees 125 125 
STOO Ka puKe | CHSOD WMETICONUE jenan cn oacmceiiociawae fess ocenisseeeeaael\vens ceece ses 14 | 14. 
SELES eT ees wate ate alsie sicicie: cic o cian c/njalele anim ey areninroini nia eaten ie cing olls< cock sores 19 19 
JDGUS. oom: ssbeHs eden page eHouSSDeEeescoS ce dnc stoscnosEoncomseddsod bospeucucoe. 200 200 
Rock-fish (Roccus striatus) Baa miatal aln(e Selatan =a setaeiets eine brates ores llaeee nice cee 75, 000 75, 000 
(Groraliigyi ((Gie@orsvirlintd (0) Sede bee eapecboucUrenoonscber abo sso seascullbecupseccoos 662, 000 662, 000 
| 


1 Of this number 1,711 were one or more years old. 
2Of this number 6, ‘923 were one or more years old. 
2 Of this number 16,482 were one or more years old. 


*This report includes also the distribution of 1885~86 froin Baird Station, Cali- 
fornia, and Cold Spring Harbor Station, New York, not previously reported. 
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gs furnished for distribution, 


arranged by stations, will indicate the character and extent of the- 
work accomplished by each station. 


Summary of fish and eggs furnished for distribution by the stations during the season. 


Stations. 


Species. 


Alpena, Mich 
Baird, oa 


Bucksport, Me 
Central Station, D.C 
D 


Steamer Fish Hawk ...-.-..-.---- 
Fort Washington Station, Md . 
Grand Lake Stream, Me ....... 
Steamer Wo00K0ut.-—-<-2020-c0 
Havre de Grace, Md ........... 
Northville Station, Mich -. 
JOYS Soe Seaue naepaeee 
NM) OSezieratetalecieis sla)sioters seme se 
MD) Os seiayeeinicide sie ciwis sie eietanie 
I) Ors io ese sepeins eiiareemicveis 
Wood's Holl, Mass.-.-...-.--.-.. 
Wytheville, Vaeie a. ee one 
Dt Beercdaucc cone 
IDO Pas sciocieee ae eeete ae 
DOs ass Poccnacvccccacece 
DO eA caes cos oncosieoeees 
WO ae ee aciccetacienincsciats 
WOtfase ceaseeecs 
DD OUm eR acne na Seles See eancee 
IDOE See le fo sa ty camera 
PO secetins soe rece cisco 


.| Lake trout 


Whitefish 
Rainbow trout 


akewnoub-ceerecece cece eaeeseacs 
Rainbow trout 


Grayling 
Atlantie salmon 
Brook trout 
Brown trout 
Shad 


Carp (from Ft. Washington seine) |.-. 


Tench 
Red-eye perch 
Whitefish 
KOLO escheat ese enieeeees 
Brown trout 
Saibling 
Atlantic salmon 
Land-locked salmon 


Lobsters 
Red-eye perch 
White perch 
Sunfisb 
Brook pike 
Soles 
Carp for public waters 
Carp for private ponds.......-...- 
Carp for State commissioners 
Goldfish 
Breeding carp to other stations -. 
Tench 


RV Liteach Pe CAL OL SSL BOC IRS LES 


Rainbow trout..-. 
Brook trouts---.22-'- 
Brown trout 
Codfish 
Lake trout 
tainbow trout 
IBrOOKtIOU tees dee ace ose re oeee 
Land-locked salmon. .... 
Red-eye perch 
Black bass 
Tench . 
Carp for pr ivate ponds Edpyoundanc 
Carp for open river 
Goldtish 


Eggs. Fry. tee 
*29:'070! 000)| 2-20 2ee eee eee 
41365000)... eee es Seee eee 
*145,000 | *39, 300 |._...-.. 
*754,-000) |. .dscemeee aa eee eee 

bats epeten rae #1, 191, 000 |... 3.21 
i ee #3’ 900, 000 |..-.._.. 
Presi es estee 718, 025 173 
Leta Oa er 15, 300 719 
BALES, Dp oe #5, 330 |, seed 
Pecan Ta Pee ria 
Sioceewacessiccs| tos seee 15 
Seb Sane bo See eee af 
eawticoeweecec nec onereeeee Ee 
BAS ASSES EROEEE Oke occ *200 
essen oe oeeron 194223000 |ee==aee 
wweisatichsesis sre FST TS) | eee 
427, 000 123,500 |........ 

*50, 000/|-22-4..-2.45 (eee 

+18, 000 |....52e2eeed| bee 

ete sane 14465573) |baeceeee 
*95,000 | 431,020 |........ 

TLOOS 0007 | Reeeeeee 

42 100, Q00 KE Steeee 

$5,000 jesse aaas 
see weeGes Sacee||taeeee eee 25 
iaeese eee *68 
fiche *125 
woe sleet *14 
a ee *19 

ee eeeiie eae *5 O74) feeeeeee 
Moe pobre as *95; 1305|bereeneee 
Seat ancsren *32;6608 | Pe oeeene 
Sy a *2\755 |G meee 
bead cues see | cee nese =12) 
Oe etn seen *750 BASES 
awe ticle sisicetice lence eeee nes *200 
*3, 330, 000 |*18, 934, 000 Suiieee 
EGY 385, 000 | *2, 050, 000 |.....-.. 
4359-500. |.o-cesc aoe aa 

per As tes |" #75,000 |o2-ccene 
is ae #42, 650,000 |...-.-.. 
*32, 600, 000 |*33, 000, 000 |-..-.-.--- 


2, 488 *750 
RRR *12, 997 
eee #2) 103 
Mar, .2 *48 

4450) |e cen 
#1, 995 | cane 
*450 (ec geaes 
#50) (Zales 


* Season of 1886-’87. 


7+Season of 1885-86. 


By comparison with reports of distribution of previous years it will 
be seen that the trout work is growing very much in importance, and to 
make adequate provisions for the rapidly increasing demand for the 
Salmonidse will necessitate considerable exterrsion of the work of the 


U. 


S. Fish Commission in this direction. 


| 


————— 
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The details of distribution of the most important species, as summa- 
rized above, are as follows: 


(a) WHITEFISH (Coregonus clupeiformis). 


Of this species 32,600,000 eggs were distributed from Northville Sta- 
tion, Michigan, the present season and were allotted as follows: 


To the State Commissioners, to be hatched and planted in public waters.. 22, 500, 900 


To foreign countries (international exchange) .-......-.--..-..---. OASIS, 5, 000, 000 
morouner U.S; Pish Commission stations: --.-. .2-<2..---csec-ceccccen soe 5, 100, 000 
JOU BAER omeecset SG Sé pe Sn be Sb a Sen eee ME BOR te creas ari eran ye 32, 600, 000 


The eggs which were retained and hatched at the Michigan stations 
yielded 62,070,000 fry, which were distributed as follows: 


papa en ORLATIO Zo netae to eeteeie ae a steisin = omiseisaleviercinetcle oicleae! ssiaeein cane 3, 000, 000 
MOBI AIO RE LIO! ais soos kee oes ecisisielese sae Seine oct e Sanactcee sseeaes 12, 000, 000 
MOR eEPEMUILOM 42's. scalar sesioina clase es osc kcsvacicocineaelssc ences ete a 30, 000, 000 
Tis Tor Re Wiel ne eet iy ey Se A ee ee 17, 000, 000 
BGO NAC) oo con cc clees's ase qotenn sosene jtonss cc - Sot Seco scl S006 20, 000 
Mine lOatalCic 2,2 seis) semiciae esd ae eeecinaisivict  tisecGhwleeeceetliesse 258 50, 000 

PUG UMM cieeoie eae a since eee cm ecle cits sclsscotsecies sisicie clas shceiens 62, 070, 000 


(b) Brook Trout (Salvelinus fontinalis). 


Eggs of this species are collected at the Northville Station from fish 
reared in the ponds. The number furnished for distribution during the 
season of 1886-87 was 82,000, which were assigned as follows: 


To State commissioners and individuals... ..---..----. ---.--.--.-- 2-2. --2- 37, 000 
To Central and Wytheville Stations, for hatching and rearing.-........-.-. 39, 000 
To foreien countries (international exchange).-----..--+-.--. -.--..e.2-.--- 10, 000 

BU y ist leescrs tate Sn ts Nae re ereN a Te rereie le nic ie cin) ater wi sisialcswicja(aisiero bomietaeiee aemete 82, 000 


(c) LAKE TROUT (Salvelinus namaycush). 
No eggs of this species were collected during the season. 
(d) RAINBOW TROUT (Salmo irideus). 


Eggs of this species are collected for propagation and distribution at 
Baird Station, California, Northville Station, Michigan, and Wythe- 
ville Station, Virginia. At Baird Station the eggs are obtained chiefly 
from wild native fish. At Northville and Wytheville Stations the 
breeders have been reared from eggs artificially impregnated at Baird 
Station and hatched and reared at the stations. 
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The total production available for distribution was as follows: 


Season | Season 
1885-86. | 1886-'87.| Tetal 
From Baird Station, California: 
Hatched and planted in McCloud River....-...<- .----<-2----=<--. 5, 000 39, 300 44, 300 
Hatched for ponds at station..-----.--.-----------------.---------- OOOO R emieeateet 10, 000 
Distributed to applicants and eastern United States stations ...... 131,000 | 145, 000 276, 000 
From Northville Station, Michigan: 
To Michigan State commission ..---------------2-+---02 222 e eee ees | nee eee | ween eee 25, 000 
To foreign countries (international exchange) .--.-----------.0..---|-..s02----|---6- sor 25, 000 
Hatched!for rearing atistation<. .--- ose nc2 5 <ceciccewnwnere screens ce| mace ncn al tons se | eee 
From Wytheville Station, Virginia: 
Rowontrals Station asses peace etee nae) ec =ialae oe iaiete ene ele ainieie on see | sem aiae teed |e 5, 900 
MolStateicommissioner and individuals)... -<- 2 essentsecabeiecs seers | emasisis =) (oo seer 38, 000 — 
Lo foreion'countries: international exchange)/< 2-2 sce te ccs. cc> -cllsooe cece loc eee 55, 000 
Hatched for rearing at Station -. .-5. 2 vc-cecjcmen cmc ene sw cisiwessiala|| oan ninini2 =aa|sle\niate|l= = | Se 
Ota sericea et enisis cise cee cisieie Sajuin alee iaisin sec isicine' sale olin eiciareioislnresleteiel| smicica ete oie ai Stee 478, 300 


(e) ATLANTIC SALMON (Salmo salar). 


Eggs of this.species distributed by the Commission are all furnished 
by the collecting station at Bucksport, Me. The production for the 
year was 779,000, which were distributed as follows : 


eS re Condition on 
Date. Consignee. Address. Number. a 
Feb. 1] F. Mather ...... SHC e Op BeOS Tauoee Cold Spring Harbor, N. Y..! 250,000 | Excellent. 
OuliHY CAS Wiel tre eccee eisscne se cceiae Bloomingdale, "N. Yo2=2--ee. 250, 000 | Good. 
Sil Wiis Ode ere ti secenencceee cence Plymouth, N. H.2-2..---2..| 100:000 49s Do: 
DBE Math eri sei cissaicensio rinse ssc <1. Cold Spring Harbor, N. Y..| 40, 000 | Excellent. 
OE eater DONae See eee cia scivcisiseemieeiemll sae aaa Ole ae aja sein eree -| 10,000 Do. 
DARIDNV isnt Lop WLU S OM crete ae ceinice ia e\sjercieinie Grand Lake Stream, Me....| 89, 000 | Good. 
Se ase LORSE ee UU RT ra neetes aS [eres (iCal Pe mnn ry Te 15,000; Do. 
! 
Potal/shipped on account United |< <5 essere ose inim nile sete ee 754, 000 
States. : : 
Retained at: hatchery for rearing 2 -:|\.5 5.220 en cse ces ecneeea scenes 25, 000 
Fal nite oc tent wate yous sit) ate as es ee ee | 779, 000 | 


(f) SCHOOGDIC OR LAND-LOCKED SALMON. 


The station at Grand Lake Stream, Me., reported 352,500-eges of 
this species as available for assignment. These were distributed as. 
follows: 


Date. Consignee. Address. Number. Con toy on 
Warsi ahs) Canletonyeceaeep cicewac cies ceases Spirit Lake, Iowa ..-..--. 30, 000 | Fair. 
Zehk. On SWOSDYy 22 ask asus =mieleais win cincice so cee Saint Paul, Minn......--. 39, 000 | Good. 
OVE BUKEL BLOSmee soso acecos See-iaee seiastaise Rome! City: Indies sos. 2,500 | Good. 
OUIPEWA A Wial terseee sees etecs sees cena Bloomingdale, N. Y.---..- 30, 000 
2G Wi DelawGerescassbe. tien ofeaecencees Baltimore; Md 2s. 2 scsc. 10, 000 
5 | Herr von Behr, care E. G. Blackford..-.| New York, N. Y ..-.......-. 30, 000 
5 | Max von dem Borne, care E. G. Black- |...... Goat aeccecneoueee 10, 000 
| ford. 
5 | National Fish Culture Association, care |...... dO! ecceceseresen cert 25, 000 
i. G. Blackford. 

Fa ELE LPO O Lite, os ota et sudnietelore erste ales c sierale sisi Providence Ral sce. .cen 10, 000 | Excellent. 
fia es Zp MOL HOLY aces shoes elsttecvetsie © Lie aoe esate ete Lake Geneva, Wis..-..--- 5, 000 | Good. 
7.) Ona CE CB eseeaa seo aabebeooedcdbceecee Wiytheville; Wia tee seenees 50, 000 | Very good. 
7 | ¥. Mather...-......-....-.---.....--.---| Cold Spring Harbor, N. Y.| 40,000 | Excellent! 
SPH AS Brack@th wisocctiscewens oe teenie cence Winchester, Mass ......- 30,000 | Good. 
Qu BMMB. Mod ge jocce. Saesicceemescce ste eeinsoss Plymouth, (NH) ses see 25,000 | Fair. 

Poi) TRG Nel) Eos See seco sdncoe an aasodooe Cold Spring Harbor, N. Y.| — 25, 000 

Mobalis sisemieec ase cee Sesto epee eee eae meee mene eee eee 352, 500 
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SUMMARY. 
MAE COMMISSIONERS ANU dMG UVa al Sactein nie Sate a5 o.cimelate aie elec nase siaio Ginie ls aiwlelaiaie bs clewie ait =.s1aeels as 287, 500 
MEH TSOHOEISCHOLOIV OLOll nese estas ada tact cs cr easaasesise seeks Seek bbiccceliendaclsweaswotee cease 30, 000 
MMos OMG OM SS ONG 5. com aoh ele eerie as vie ciniam'=aiaiaeis sielaleln/sia alaiima cis ators Sdin.c)s casa clo caiaa welow nelee cin 10, 000 
ELA TIES OIC OLAS ASSOCIADIONV => cee cc clicincie ceca tia cic s'ecteanuiesinciticetnwawnapsiscnedeiteeccty 25, 000 
BREE GSU ape oi oiefsiae'n eter tera ates ataretc ciclo Meise Glas Caen he sum a coesicmis ea cldeulancap erste 352, 500 


(g) BRowN TROUT (Salmo fario). 


To the courtesies of Herr von Behr, president of the Deutsche Fisch- 
erei- Verein, and Herr Max von dem Borne, of Berneuchen, Germany, 
the U. S. Fish Commission is indebted for several consignments of 
eggs of the brown trout. The number received, their condition as 
reported on arrival, and the assignments made of the eggs are given 
below: 


From Herr von Behr (international exchange) -..---. eens ease crete ee eee 37, 000 
Lome ern Wax VOM dem ibormmeeerinc = so sclonc cis e's sicme Sale eel w oes necitScisenis 22,500 
ees, 59, 500 
They were distributed as follows: 

OMEeMNSyLVanls COMMISSION see Ao sa=, fo kiicis aat.cels Dar osid aacleselscciess seme 10, 006 
MomWayuheville: Station .. ccc ceaceeeecosesscac8 wcsmse desces sscesie seen ones i0, 000 
MosNorchwille Sta tiOn<-.2525-,.c4-c6 sses.cece.ecen\enecme = easels Soa se cap eee 20, 000 
ioe Olds s prio HarboreStallOneerccsi cass elect s-sesec ade te ceese eee sce 9, 500 
ROB Ne wal am pshire COMMISSION see aeomac, ca sss soem Sec eemsawe cose ceases see ONUO0 
GEGerminaMStaglOn ss .225 saa sonceetucees eels cose am Aone anacuie seicicesinsoeeeres 5, 000 
; 59, 500 


A shipment of 50,000 brown trout eggs sent by Herr von dem Borne 
were three-fifths dead on arrival, and the: balance will probably prove 


a total loss. 
(h) SAIBLING (Salvelinus salvelinus). 


The Commission is indebted also for eggs of the saibling to Herr von 
Behr and Herr Max von dem Borne. The number received and their 
distribution is as follows: 


HOMME ELE VOM: BEDI. cscs jecore cae ae crates oe bise/a na ticiccaldae cee sacs cccacmoe 15, 000 
From Herr Max von dem Borne........ Bute snictie nisielees ec eiatde bela ete alete wcinetes 12, 000 
: eee ; 27, 000 
Their distribution was: 

NGG VIN: S bAablOMer cee te score seat eme ee een eee os MMM ee se Cars 2 ora Aeon 15, 000 
Coldesprinoearboreuation 5<'- osascee ses coe coisas seo e ce cceo estes cies oaeweceae 9, 000 
New Hampshire commission -.---.-......--- Eee tors ain eiete we eset oe whee cece 3, 000 
27, 000 


(i) SHAD (Clupea sapidissima). 


The total distribution of shad for the season was 110,370,000, which 
were contributed as follows: 


BAUtLeLyOLAnlOn Susquehanna) NIVeGias 2 sees semen cece aeit-lee cesses eecineis 42, 650, 000 
bisheHawk’ Station, Susquehanna Rivers.ce2..--.2- ..2--ssssce ces -- ee 20, 934, 000 
Centrale stanions. HOLOMAC/RIVOE.s.cesecece 22-6 vee we ester lca sd wnce ye ee 44, 736, 000 


Fort Washington Station, Potomac River......-.-..00 .scsce seen cence 2, 050, 000 
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A summary of the distribution of fry by river basins is as follows: 


IRGNODSCOULRIVEDe a oeet eee ee eee ieee eee Sees Bre ealh a adic hee eee Eee 922,000 — 
Kennebec RIMGE y2-8 wesc: se Rete peel e oe eee ee eae eee ee ee 1,047,000 — 
Tributaries of Narraganset Bay). ...-. .-/...-cc00 cee co-slvecdee sesacece ele ere 
Edson River anditributariess--eer sees. sees eee seo eee oe eee eee *2.185, 000 
Lributaries of Delaware Bay o-- eee ees ces cos ae ee one eee eee eee eee +5, 099, 000 
iributariesor Chesapeake, (Baversass so, cues sees e eso eee 70, 199, 000 | 
Mnibubaries ore Al bermanrl ex Soundite. os sa. clas ee ete aie ae ee ee 5, 322, 000 
Tributaries of South Atlantic coast ...............-. ote 2 bees eee 3, 569, 000 
PLC UbALIOS: Ol, GuldvOtNORICOME tei: ees eae tee ae eee eae ee ees 7, 048, 000 
Imland:-waters= cee ssctiece ceo aoc cosets ais Hae, ceeiee eee ne bicaeeon ae eee 1, 014, 000 
Rotaleeeepescce nose St et aisrcacteeclacen eto teen armen enaets Cetetee -.-- 97,680, 000 


(j) CARP (Cyprinus carpio). 


The production of this species for distribution the present season was 
not sufficient to meet all requests filed by applicants and gave rise to 
considerable dissatisfaction on the part of those who expected to be sup- 
plied. The diminished production was occasioned by the work of rec- 
lamation of the Potomae flats, which necessitated the interruption of 
the drainage of the ponds and prevented their proper preparation for 
the spawning of the fish. This cause is, of course, temporary, and we 
may reasonably expect in the future to be able to produce the carp in 
sufficient numbers to supply all demands. The total distribution of 
carp for the season aggregated 133,769 in thirty-two States and four 
Territories, as follows: 


Distribution of carp by U.S. Fish Commission during season 1886—87. 


A me Fish issued — 
Oot i ees 
: Sonesta oo SSS Tessie Qa Total 
“4 aod — oe ete ota 
State. Point of distribution. 25 a3 5 a | s 5 ieee 
i Nae bees || oF 2 = 
= om Ce °° 
in Fi ofS | oo” 
o < a” a 
FAUADAM Bees sas 8 cas eset jni5 Birmingham and Greenville -..-. 45 152'| SLO} easeeee 3, 110 
GONPORNIA 2 secre ose scm nine Nanvliran ClSCOy. tseeaaacen ee aeecces 23 3 G60\)||Gesee eee 660 
NGLOMIC a pecejas otsie ante mints steiate Jacksonville - 2522 2ecesseecces ac. 14 Tt || 2260.0 ta7b 2, 735 
Gonnecticut <2..4s..0 se: Boston; Masseceseeees cece ecestes 8 36 9205|Seeeeeee 720 
IMOlAWaAre’ so - 5.2) 22 ctero'cinje-> Wiashinotons DiGi ae ocec. cee 3 18 360 | 400 760 
District of Columbia-..-.-..}.----. Oss che crete ena Sateen see eee | eon ee 3 60n|yaeeeee 60 
Georcldnoeticemtsccee ech Aan taxe atte nee e soe eee 67 181 | 3, 725 250 3, 975 
MUINGIS Wee oe ase coset OQ nine yess jae oe ee eee eee 75 221 |), 455200) seco 4, 520 
Indiana. os sone sessce Indianapolis ...... ae eee Ree See 73 257) |) 5, 250) |Paeeeeee 5, 250 
Idaho Territory.......--.| Salt Lake City, Utah ........ 4 ty 140 LS 140 
OME BAA sess fei oalepe cle eae DesMoines.---<<.c.5-2 90 187 | 8,970 | 5,520 9, 490 
Wan Sas yrecce losin se ee Kansas City ....... 83 G07 | 12, 620 400 | 13,020 — 
Kentucky ..- ol, exmetonic so 5oc cles 42 98 | 2, 150 §249 2, 399 » 
NRING He ee tecesen ac neeaee Boston! Mags. o.sseenceee = 15 61 12508 |e 1, 250 
Maryland Washington; D: C25... 2224622 2e. 10 31 650 1, 200 1, 850 
Massachusetts.........-. IBOSLOMR EEE aioe coe oat ete seme woe 13 37 10") 770 
NEIINGSOlA | secenek ane soo ltpaln teal. sco oeecceeee aes 29 53 1,060 | 3, 500 4, 560 


* Dees not include the product of 6,664,000 eggs shipped to Cold Spring Hi&rbor to be hatched and 
turned into Hudson River and tributaries. he 
Does not include the product of 4,074,000 eggs shipped to Wilmington, Del., to be hatched and 
turned into the tributaries of Delaware Bay. 
+ Planted in Lake Emma, Florida. 
§ Deposited in city reservoir at Lexington, Ky. 
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Distribution of carp by U. S. Fish Commission during season 1886-87—Continued. 


tee e Fish issued. 
n n 
ee al ash linge) ll See Selman 
State. Point of distribution. és See ilice main | eet aeaea 
S oa |&o.| +48 | issued. 
as Sete oresice 2! | W2 
= ay Aeg aa 
° Si) Se | 6 Ske 
5 = | ge o e on 
VODA. apepecepeesetel|e 5908 o45500 sopogeoecdsodocsooan wae (*) (6-9 em Seeeeeiol Bacio accocicec 
WISE EO ae ae J55 36 SOSBOGSDSAGOS AcopEDesdeccanS (*) (ie ebec Serle ee sec eee 
. ING@UITAEIS -coseoespceseeanl| WHE eS Sea neseceecocesapeosecsos | 48 NOOR 252800 le eseriaice 2, 230 
New Hampshire ...-...... (IBGSOOLIM ASS) yee ease tetera 6 11 } 220i |e 220) 
New Jiersey...--..------.- New York ani Washington, D.C! 17 39 | Tid OM Vareetapen es 770 
MNienMOTKec- nce. caecace INeiwaMOnks Cit yin ccceec esos | 52 238 | 5,050] 3,310 8, 360 
North Carolina .......... Raleigh and Charlotte -..-.......- 52 2OT 490} ee ee ae 4,190 
Ob Opetecema- <= o<lnseiss acl ColimbUsecen mse see ec sa(= aoe 81 284 | 5,710 | t4,750 | 10, 460 
Pennsylvania ...... ies Washington, DiC. 2 oe se.- ccc: 61 349) | (GRO80N ease 6, 980 
Rhode island ............ i BOSTON MESS sen cccc ccmis~ ce ects acre 5 8 170 | 2,000 2,170 
South Carolina..-......-. Columbia and Charleston .---.----; 24 ONE RSTO eee 1, 870 
Hennesseey.::-.---2--se-. Washivalllemece seme ce seecimetea ie 47 14OR 2h O80 peers 2, 980 
tah Territory .......... Salt; Dakel@ity 22.5 scjsiceecicseice- <i 20 544 | 10,880} 1,080! 11,960 
MERMONGHnseescncaee 2-2 Boston, Mass)o-s-s- css asec seen 12 29 | 580 | 1,000 1, 580 
\WAIRGD oS oeoce Eee eeeeee Weneret, D.C., and Wythe- | 68 | 241 | 4,910 {500 5, 410 
ville. | 
West Virginia ........... WashincetionyD! Cz: -22a.-s--s5--- 24 47| 940] 1,500] 2,440 
Wisconsin .-..... 0.22... Madisonieeeeeee sce cces samen -senae 52 168 | 3,780 | 12,000 | 15, 780 
Woloradone.)-sc.-s-50 05. W GriMelgs stein stele slo sseisoeise acini 18 28 360) paceose 560 
WAV OUMIMO nina occas < Laramie -.....- qoudsedcapsuoneoaas 2 2 | 40 | 500 540 
GCA eas ceca aa =| tne od ecoeeeee ee ce eaacicemc te Some Se 1,183 | 4,599 | 95,135 | 38, 634 | 133, 769 


*Supplied from stock belonging to State fish commission. 
+ Deposited in Muskingum River, at McConnellsville, Ohio. 
t Deposited in Reed Creek, Virginia. 


(k) GOLDFISH (Carassius auratus). 


The total distribution of this ornamental species for the season aggre- 
gated 2,759, which were distributed to 392 applicants in twenty-two 
States and two Territories in lots of from 4 to 10. ; 

The summary of distribution by States is as follows: 


Number of |} Number = Number of | Number 
State. |appiicants.| of fish. rave: applicants. | of fish. 

as a i a ma: 
PAIRED DAINT i eteislcic/aicle ateare/ai\emtatt= 3 | 22 New: Jievse yc se. Gees 2 ayo 4 24 
WOuNeCHCIL —=--m-ce cose ee 1 | SS Ne wamionks: oe Nous aoe. 11 62 
iloridajeesse tt) eae esc e ace 2 | 12) North Carolina -2222322 5.2 4 | 36 
District of Columbia. -.---...- erp IGSOR ROOTS een ee ae eae ee 4 24 
G@eoroate]. Saecceec essen: 11 | 256 || Pennsylvania............- 11 | 84 
LODGE ear mere mre 3 | 137" Rhodeilsland seal. cece se 1 6 
Mn dianinitine aot -cicce ses ec. 2 3 | 18 || South Carolina............ 1 12 
NGwoleesnce ono sc Sec acoedocc 10 Ges | BUBNIECEEG  heag eo meceedsces |) 30 
LIQOINERIS) 2 Spel pGeeeeceeeEcees 1 | OOM Witenes ek oe eek cae 3 87 
Miamvlande sens stn sin -<.<'2'e<iseicic 14 MOQ WWAT Cin isis eeeerce cae eats ste 19 114 
Massachusetts......-..----- 3 AST Vesta Varcinia mes sos sn cee 2 12 
WINE) See B ec te onc anereee 1 | 4 | — — 
MiNMESOUA\s = osccc soos ec eas 2} 56 Mota uisceee soe we 392 2, 755 
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CAR AND MESSENGER SERVICH. 


During the season of i886 the cars of the Commission were moved 
45,361 miles, as follows: 


| 
Paid. | Free. | Total. 


Car No. 1: Miles. | Miles. | Miles. 
@arpraistributione ses ccesecrie cee tat a cic cie snes ace cases ecenes bescbcosede 35,900) | see eee 3, 559 
SHACIMIStrib utionlsnseceamecere ae eciaw acc nee cle suivie scrciemte eieeisiects ote stein eeiea 45188) en eee 4, 183 

Car No. 2: 

Carp 1s tri Ub ON Memes ce sislease ns <nicicscuacie ene see heer aa aie eeere 4,390 | 1,313 5, 703 
SHAGKISETIDULONE osm sse sec eee cole cee Bae ce eee eee eee oe eee 10, 327 74 | 10,401 
Wihitens bYqustribnulon secon de ere solscios sapesesineceeeoe cee ce mee se at cocci 637 | 3, 919 4, 556 
PRNOHG GUSTLUDObION ns = sale ce ve suc oscicacdsce soe meceseeb aceon one ceee ee as 6,153 | 2,356 8, 509 

Car No. 3: 

Carpidistributionbersceancs- cn sceteccsceosesecanese cece eetese ee cece neere 2; OBO: zara 2, 536 
PRY OUUIGISOLUD Un ON =a cee eee Secs cue eeisciacmines ce noanaa eee eee eee ce 922) |Peeeeee 922 


HAC distrilb Mio Ne a. safes ccc ents Reet ee eee See eee eee 5, 004 488 5, 492 


PRO tall terete seein sca toats sss ascek Rawoae sees ie san eels Moe eee eree 37,711 | 8,150} 45, 861 


Of the above transportation 8,150 miles were furnished by the rail- 
roads gratuitously, and 37,711 miles paid for at an average rate of 20 
cents per mile. 

The number of miles traveled by messengers on detached service was 
as follows (all paid): 


Miles 

PP ALOAMSUEVOMbION oes asc oes Ge Soeecec eS pete sec oes bode sence woe eee 13, 701 
SHAGKISiribUbON Se eee. cuss eee Sosa ee eee asa se ene ee eee 12, 259 
Miner shedistributionies sce ecced ejaaece cones cs cae: cee 7,784 
toutmand perch distributions... -co</ecc+ each checec snc dan acces w ioe eee 6, 802 
OLN MOUS ba WUGTONS bo. 8 oars sect woes wi sialtmel eu ce.a clone eames eelcentec tee 989 
HOTA RRs. Moet sire cepa CMnceinteae tt Lis os led dot Shee OS Gey. eel eee 41, 535 


As heretofore many of the railroads, especially the great continental 
lines, have responded freely and generously to requests for free trans- 
portation, and we have thus been enabled to extend the benefits of the 
distribution to remote sections of the country, which it would otherwise 
have been impracticable for us to SUN on account of the enormous 
expense of such distribution. 


The following is a list of the railroads which furnished free transporta- 


tion: 
CAR No. 2 


| 
Date. Species. Railroad. Route. Distance. 
1886-’87. Miles. 
ENO Vem 2 ON (Cann o 1. WUISSOUr Pacific! s252 .sees Saint Louis to Kansas City and 574 
return. 
23 (Sedo te eacenilneeeee GMOWa salsa ect apace estes Kansas City to Omaha ose--e ssecee 213 
DG CHM EIN ocd Or esse J Utah/{Central 2s. 7: eee Ogden to Salt Lake City and return. 7 
Ball er LOM ama neh ene MONS eerie coe ae eee Salt Lake City to Milford and return. 452 
Ato 19s) routecssccs Saint Louis and San Fran- | Saint Louis to Verona ....-..- seeboc 274 
cisco. 
DOM gene OO) ee oe cta ai sce: CN) Se Pad eee So ee Verona:to Nichols)... 4---s-seessseee 32 
22 ile dOnseces calls oe ee oka ee sake eee Nichols to Kansas City.........--4. 242 
--do ......-| Kansas City, Fort Scott and | Nichols to Mammoth Springs and 288 
Gulf. return. 
Feb. 2 |..-.do .......| Flint and Pere Marquette ..| Northville, Mich., to Reed City and 326 
return. 
12 been’ Ss eos deere dO 'sceaceateesesls och ace Northville, Mich., to Toledo and re- 124 
turn. 
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CAR No. 2.—Continued. 
Date. Species. | Railroad. toute. Distance. 
“ 
1886~'87. | Miles. 
Feb. 22 | Trout.......| Flint and Pere Marquette ..| Northvilie, Mich.,to Wayne Junc- 22 
tion and return. 
205i) i= = Northville, Mich., to Detroit and re- 52 
turn. 
Mar: 3 |.- Northville, Mich., to Kast Saginaw 160 
and return. 
Walizee Northville, Mich., to Detroit.-...- 26 
Feb. 22 |..- Wayne Junction to Jackson and 116 
return. o 
Be Oh fase Lake Shore and Michigan | Jackson and Auburn Junction. .-.-- 78 
Southern. 
Speen Ois «2 acs, | Grand Rapids and Indiana..| Reed City to Richmond, Ind., and 606 
} ; : return. 
Shades. ass: Uitahi Centrale fo .ecaso2--. Salt Lake City to Ogden, Utah, and 74 
| return. 
Whitefish...| Flint and Pere Marquette. ..| Northville to Ludington and return. 434 
ao 5-0 yA essen east D sop cuceesens sea sBease Northville to Holly, Mich., and re- 58 
turn. 
step asoecallgsesos (UD saoadanosekseneesnas Northville to Wayne Junction and 22 
return. 
csact@ennsondlleaciooc i oa cede peneceaneccecc Northville to Ludington and return. 434 
BECOws oe 5: 2plllatcie crate GOA sosdcaceenco ssouAbdS Northville to Monroe, Mich., and 74 
return. 
ERA O\<xjc,2'=2:0|sg294 op rstesetacpecnics ss ciec. Northville to Detroit, Mich., and re- 56 
turn. 
BQO = iecicee| ase od dO weasceeseasesssce = Norsieale to Toledo and return . 124 
See(lO! Saemnee!| nee one Oe ee sete erie ncaa see Oise a ae ee oe ice ieeas oe aneete 124 
oa dive pose S5sSot (Ms Section sotHoooeoEoele Notihviiie to Wayne Junction and 22 
return. 
See OO iisess's s\n nies GI0y eons caticonabsasodede Northville to Toledo and return.... 124 
Pern ars noise eedod: OO ts wdisne se cctccctsme ace Northville to Bay City and return.. 186 
PECL! aisecciea lenses CO). ze Jase seas Toledo, Ohio, to Northville......-.--. 2 
Soe espe Detroit, Grand Haven and Holly to Grand Haven and return -. 244 
Milwankee. 
pedOvs-cs4-5 | Michigan Central........... Wayne Junction to Michigan City 420 
and return. 
16 cAC eB eer |-<---5 (hy eo-2 soe oaceogsdoseeue Wayne Junction to New Buffalo 400 
and return. 
EG Kepaeacet | Canada Southern -......... Detroit to Suspension Bridge and 456 
| return. 
SSE Wieeeaeee | Rome, Watertown and Og- | Suspension Bridge to Oswego, N.Y., 302 
densburgh. and return. 
Hao cosas Lake Shore and Michigan | Toledo to Sandusky and return ..... | 98 
Soathern. | 
BE ae eieea enero’ OSs sa pas os See oewiee|lleicies we GO Sede sass eet noe ccioet ce eiees 93 
Mr dGissc nce | eee (Oeste sens eiets eee Monroeville to Toledo, Ohio ....---. | 53 
Oba | Glitweo and West Michigan | New Butfaloto Saint Joseph and re- | 54 
turn. | 
Mo tale emcee a see acrs\| Coie seis, da tele ncse wares cece meisiecreies sere | 3, 919 
CAR No. 3. 
Mammon SHAG]. 22. 04| MasbOMeorseebcasmcscssiee =i! Boston, Mass., to Portland, Me ..... 108 
7 OBS eas Reece ere Maine Oentralisescsess sess. Portland to Bangor, Me........-.--- 136 
Ae ees AO) cect ss peeee Owasso ees Aeleleie -scin'e Bangor to Portland, MiG Sass kte sae 136 
PAs | emit) peeoce TRIS NeeceaoceoeooceseoReeoE Portland, Me., to Boston, Mass; .-.-. 108 
Motalieasaeece seo. se--- | sesbcedesinbiescecssercisccesenc cess ese 488 


HATCHING OF SHAD EGGS EN ROUTE 


The first successful attempt in this direction was made in the spring 
of 1886, when 600,000 shad eggs were transferred from the Susqehanna 
River Station to Portland, Oregon, successfully hatched after arrival at 
destination and the fry deposited in good condition in the Columbia and 
Willamette Rivers in the State of Oregon. 

The application of this method during the season of 1887 has greatly 
increased our facilities for distribution and, by enlarging the carrying 
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capacity of the cars, has introduced a corre epoueing reduction i the 
cost of distribution. : 

Only one car (No. 3) is as yet equipped for this service. This made 
three trips, carrying each time, in addition to its full complement of fish, 
1,200,000 eggs, and experience has shown that the hatching of the eggs 
in this moving station can be conducted as conveniently and with as 
good results as at the fixed stations. The number of hatching-jars in 
use was 12, each requiring one-half a gallon of water per minute and 
having a capacity of 90,000 eggs. 

It is desirable that the equipment of car No. 3 should be inereased to 
60 jars, which will afford hatching room. for 5,000,000 shad eggs or about 
8,000,000 whitefish eggs. It is reeommended that car No. 2 be similarly 
equipped and provided with circulating hatching and collecting appa- 
ratus, thus giving each a carrying ‘capacity four-fold greater than if 
young fish only are transported. 

Should the increase of the work of shad production necessitate, as is 
probable, the construction of another ear, it is desirable that this should 
be built and equipped with special reference to its use as a field or mov- 
ing station for the hatching of eggs of shad and whitefish. 


TRANSFER OF EGGS TO DISTANT STATIONS. 


The number of shad eggs collected during the season was greater 
Do o SD 
than we could care for at Battery and Central Stations. The necessity 


of making proper provision for this excess led to the application of 


the methods of transportation now in use for the transfer of eggs from 
Fort Washington to Central Station to the transfer of large lots of eggs 
to remote stations, where the eggs were hatched and planted in ad- 
jacent waters. 

The eggs, packed on shallow, cloth-lined wooden tr ays, were crated 
up in packages of convenient size for handling (each package contain- 
ing 250,000 eggs), packed in the refrigerators of car 5, the temperature 
eninren so as to stand at about 60° F., and transferred to destina- 
tion. Of the four lots of 2,000,000 each, moved in this way, two arrived 
at destination in good condition, one in inferior condition, aid one 
proved almost a total loss. This lot, however, was delayed 12 hours 
en route, and the eggs for safety stored in a refrigerating apartment 
where the temperature approached freezing. To this is doubtless to be 
attributed the loss of this shipment. 

We have yet to learn much as to the conditions determining the sue- 
cessful transfer before we can be assured of uniform success in making 
shipments of eggs instead of fish to distant points, but doubtless the 
movement of eges instead of fish will be the main feature of future 
distributions, since eggs can be transferred in large numbers at little 
relative cost to distant points convenient to the waters to be stocked, 
and hatched out there in improvised field stations or in a car equipped 
as a hatching station. 

WASHINGTON, D, C., July 25, 1887. 


XXVIII.—DISTRIBUTION OF DUPLICATE SETS OF MARINE IN- 
VERTEBRATES, 1879-1886. 


In the Commissioner’s report for several years past, reference has been 
made to the work done by the U. 8. Fish Commission in distributing to 
museums specimens of the lower forms of aquatic life; but as in no case 
has a detailed report been made, it has been deemed proper to present 
one at this time. Thus in the report for 188° it was stated: 

‘¢The Commission has also made very largecollections of aquatic ani- 
mals, especially of fishes, shells, corals, crustaceans, star-fishes, ete., and 
after submitting them toa careful investigation for monographic research 
and setting aside a full series for the National Museum, the remainder 
has been made up into well-identified and labeled sets for distribution 
to colleges, academies, and other institutions of learning throughout 
the United States. The educational advantages of this last measure 
have proved to be of the utmost value and are thoroughly appreciated 
by teachers throughout the country. Applications for these sets are 
being continually received, aud several hundreds of them have already 
been supplied, a number of persons being occupied for a good part of 
their time in preparing to meet additional calls. There is nothing which 
so much increases the interest in natural history as the ovportunity of 
examining actual specimens of rare and usually unprocurable species, 
instead of depending upon descriptions or drawings; and as the possi- 
bility of obtaining these series becomes the better known it is quite 
likely that all the resources of the Commission for making collections, 
great as they are, will be fully taxed. 

‘The calls for these specimens are usually made through the member 
of Congress representing the district in which the institution is estab- 
lished; or, if made direct to the Commission, they are referred to the 
member for his indorsement and recommendation.” 

Again, in his report for 1884, the Commissioner said : 

“Phe Fish Commission has been enabled to do a great Geal incident- 
ally in the way of promoting science and education; especially by the 
discovery of many rare forms of life in the waters, and by the accurate 
labeling and extensive distribution of duplicates of these objects to col- 
leges and academies throughout the country; the reserve specimens, 
of course, going, under the law, to the National Museum. ” 

[1] 843 
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In his report for 1885 he wrote: 

“There has also been hearty co-operation with the work of investiga- — 
tion by various men of science, notably by those connected with Gov- 
ernment bureaus of this and other countries, and with many of the 
leading colleges and edacational organizations of the country: To the 
latter it has been possible for the Commission to supply, in return, col- 
lections of marine forms and other material of great value for class-room 
instruction and for museum purposes. These collections involve no ex- 
pense to the recipiénts beyond the cost of freight, of alcohol, and of suit- 
able receptacles for exhibition and storage, and are assigned to schoois 
and colleges upon recommendation of.the member of Congress from the 
district in which the institutions are located.” 

The following is a copy of the circular which was usually sent to ap- 
plicants for these specimens : y 

‘‘Some of the duplicate specimens of marine invertebrates collectad 
by the U.S. Fish Commission have been arranged into sets for distribu- 
tion to educational establishments throughout the country. They are 
partly dry and partiy in alcohol, each specimen accompanied by a 
printed label giving name, locality, ete. The sets contain about 105 
species each, and represent many of the principal families, orders, and 
genera of Crustaceans, Mollusks, Radiates, and Sponges of the North 
Atlantic. ; 

“Yo obtain one of these sets application must be made through and 
indorsed by a member of Congress and must contain an assurance 
that the expense of proper exhibition will be met. Alcoholic specimens 
are packed ina number of storage jars, from which they must be re- 
moved and each placed in a separate bottle. The cost of jars and al- 
cohol generally amounts to from $25 to $40, but these materials are 
not furnished by the Fish Commission.” . 

These series of duplicates were all prepared by Mr. Richard Rathbun, 
the first series at New Haven, Conn., under the direction of Prof. A. 
KE. Verrill, the remainder at the National Museum. The following ex- 
planatory remarks are quoted from the official lists : 

‘The specimens included in the following list are preserved in alcohol, 
unless otherwise stated. The authority given for the name is usually 
the author who first used the combined binomial name herein adopted, 
and is not necessarily that of the author who first described the species 
or gave the specific name. (A name in parentheses is authority for the 
specific name only.) 

“The species are not all included in each of the fifty sets, but those 
sent ineach numbered set are checked on the list bearing the correspond- 
ing number. The species now distributed are not to be considered as 
the most common, but simply those which happen to be at present most 
abundantly represented in the collections of the Bish Commission, or 


*Proceedings of the United States National Museum, 1879, pp. 227-232 ; 1881, pp. 
298-303, 304-307 ; 1883, pp. 212-216. 
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; those which, for other reasons, can be most conveniently distributed at 

_ this time, and have been so selected as to give representatives of most 

_ of the important groups. It will also be understood that the species 

included in this list form but a very small proportion (less than one- 
twelfth) of the total number of species contained in the collections made 
by the Fish Commission on the New England coast.” (Explanatory of 
Series I.) 

‘¢The species enumerated in the present list were collected by the U. 
8. Fish Commission, mainly during the past four y ears, and represent a 
portion of the duplicate material resulting from their sea-coast explora- 
tions, and now available for distribution. Several of the species in- 
cluded in these duplicate sets are recent additions to science, obtained 
by the U.S. Fish Commission steamer Fish Hawk, from the inner edge 
of the Gulf Stream slope, south of Martha’s Vineyard, during the sum- 
mers of 1880 and 1881. This region, which was first explored in 1880, 
has proved to be the richest dredging ground yet discovered upon our 
coast, both as regards variety of life and abundance of specimens. 

‘Nearly all the species enumerated are included in each set, but of a 
few species only enough duplicates were secured to supply a portion of 
thesets. Thesets willnumber about one hundred. The crustacea have 
been identified, for the most part, by Prof. 8. I. Smith, and most of the 
other species by Prof. A. E. Verrill. The names are mainly those used 
in the Preliminary Check-list of the Marine Invertebrata of the Atlantic 
Coast, by A. E. Verrill, edition of 1879. A considerable number of 
species that have since been described are, however, here included.” 
(Explanatory of Series IT.) 

Five series, containing 360 sets in all, have been prepared, and of 
these, 247 sets have been distributed to date. The following lists of 
institutions and individuals supplied are furnished by Mr. Rathbun, who 
has had charge of the distribution : 


List of institutions and individuals supplied with sets of duplicate specimens of marine inver- 
tebrates from the collections of the U. S. Fish Commission to December 31, 1886. 


1.—FOREIGN. 


le * 
Country. | City or town. Institution or individual. | nee 
ae f= |! a (Os 
Argentine eeu phe: | Buenos Ayres -....... Museo Publicode Buenos Aires........--..----- 1 
Australia . wa\= «| -BTIS DANG) aes ae oa a Queensland’Museums 225 a2 -eseme ne seeeocee 1 
Melbournezs=2 322. 22.. WictorarMisenume as aesiceceseeteore esas ane eel 1 
| Elizabeth Bay, Sy aney WallianinWa clea 2-5 24 ss. clase ecete seine mee 2 
Sydney 2 s2hssslee See Ctra lig Matson ese ee ae seen valerie sere es 1 
Senin teem ieysiencl~ = = = 2 Brussels eee: | Musée Royal d'Histoire Naturelle..........-..- 1 
(Ci Ey ee Kingston sya. Queen's: University. 205.202 ssh os ee 2, 
\ Montrealie=sseeee eso. | Peter Redpath Museum, McGill University - =| 2 
WO Gta W aieee arse ee aee ' Geological and Natural History Survey -...---- | 4 
| Sherbroolkkeies ses soe ee. Sherbrooke Library, Art, and Natural History 4 

Association. 

TOLOntol ease ee eee Mniniby Colleges. seen: asc. teSas cine eeeeccsesceer 4 
DOs 222. WrinityeMediGal School: 2225-545 hes ceeae pelea 4 
Doesrceneseteee ss MmiversinwO collagen: se) om neces Sane mS 2 
2! Quebec= 22. Nagas UninersitGvuavall os tesco an aecac ce oe eee 2 
Chilifeeea-easesss =: S: AnbiagONes asec ene MUse6OUNAC ONallte aeeteee eee ne teen eee eee | 1 
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- List of institutions and individuals supplied with sets of duplicate specimens of marine inver- — 
tebrates, ete. —Continued. 


1.—FOREIGN—Continued. 


Country. | City or town. Institution or individual. Se 
; | 
WenmMarky eee aaa | Copenhagen .......... Royal Zoological Museum .-.....-..--.--.--.---- i 
inland sees s<.oe es Cambridge. 242 eae-n- John W. Clark, Cambridge University.--.------. 5 
Fence Houses,County |} Rev. A. M. Norman .....-.-......-----0------ ee 5 
Durham. 
iverpooleeasscccn..- Derby: Museum oon a) sin sie, sain clnioh-einniolem eee 1 
On Ole eee a British! Museumes= 2 ce. sees sehen eee 1 
Manchester ..-...-.... Manchester College and Museum..-.-........--. 2 
Oxfonileeere sccm: Prot. HNe Mosely co awieciceae meee see te eee 5 
Sound erlandias-een sce Prof; Georgers: Brady. see. ee se eee eee 5 
HAN GO: setelon cistern see Nantes! 22 5 <..< 21s /<niis ae Société d’Histoire Naturelle ..-.............-... 4 
IParisis- snc (fen oseees| Museum-dsardin des: Planites)-2255-0c-c-eene eee 1 
(Germoniycsensseeee ce Benlingessteses ec soe: inZoolocical Museum .2.-scs.cscoese eS eee 1 
Wresdenea- ss. ease Koyal’Zoolocicall Museum. oc... 5. 2se ee see il 
Gineecelees geese ae seal AUHONg eeewcsise cece The Greek Government .......-..s-.-.cseccecee 2 
Polandissce sees. 5) ueyden +... ---4.+--| Neder, Dierks Vereenicimo oo. .se asone eee Paik 
ID OR eee. eee Netherlands Museum) 2-2<22o2s- ses. eeneeeneeeee 1 
Mitaliveiecety aus casas HMIOTENC@=ossGa.saseee Reale Museo di Fisico e Storia Naturale........ 1 
Genoaesacase scenes see Museo Civico di Storia Naturale.....-...-.-.-.. 1 
ep AD eek aces Shae MOKIOM-e 5.25 see ste.| Mombusho: Museum 22: teens ses ooee seer 1 
Mramitobaine --.i0.25 = cle Walmipegs. 5-2-4 ..-.| Manitoba Historical and Scientific Society. -.---. 3 
NIGKetO ee Se aaneaenese MOGxICO Usiecee. de44 see Museo. Nacional = oo. 5 222 ese so namie ee ieee eee 1 
Guanajuato......-.--. Prot. ‘Alfredo! Duges) 32 .c2ss-.ce =e aces eee 2 
MexicOmenescssceaeene Prof. F. Ferrari Perez, Mexican Exploring 4 
Commission. 
New Brunswick..... Fredericton <2. <<. New Brunswick University ..........--...--.-- a! 
Sie UO tiie. San6 seeneere society of Natunal| History. --.5.--. ----.2ee se oe 4 
New Zealand ....-... Christ Church......-. Canterbury, Museum) .. 2.6 - oc = sinice sae ate eee 1 
Dunedines-= 522 sscmee Otavo Muscum?s..7- oe on eneess Sasson eeeeene 1 
Wiellington 2. -2ee02..- Colonial Muséum\s-cocisscceseem see: ase il 
INCI Eh aEe aes Oe aeBe Bete enges. seskncoene. Bergens MUsSeUM |. oomse ce nascice = erie cere eee 1 
Christiana. ......----. University Museum ss cecccceosce coeeee vowaee 1 
Nova Scotia........ EWainG@sortesjsse sees, Kine’s/ College 22 e ete ccc cece cease eee eee 3 
GUE eee sete te AGU Bee eee ere ER ata So | Facultad de Medicinade Lima ...........--....- 2 
Terri ccalie ce, ee 252s ishones seer eee ee ZoologicalsMuseum) son. s2en54-/seee ene eee eee 1 
IMEI ETS Seca daseesaee St. Petersburg .....-.| University of St. Petersburg .-.....-.--.---2222 1 
COGAN N= wie sacee oe Edinburgh...-.. Aerie University of Edinburgh, Prof. J. C. Ewart. . -- 5 
i D Obese csaemen saiciee Sin Cow y ville Phomson’. 22: .5.-4--¢ ----ceee eee 1 
Shi CUlo theses sceeresas Stockholm .-.--..---.-. | Prof. Sven Loven, Royal Academy ..-..........- 5 
Dowosoee teen cee Museum of the Academy of Science...--- eee 1 
2.—DOMESTIC. 

State. City or town. | Tnsticution or individual. Be 
California ........- .-| San Francisco -. | California Academy of Sciences --.......--...---- 1 
WoOlorad Otsn sees ee oe Fort Collins ...... | Acricultural/ College: 2) .<25.c- me - cco ee eee 3 

South Pueblo. . --| A. H. Danforth, president board of education... -. 4 

Connecticut -........ Hantiordee cone once | Trinity College Jabs ate clone Coe Se ee eee eee 2 
Middletown ...:-.; WiesloyansUiniversity .cscscseeseee eet eeee seca 1 

District of Columbia_| Washington ...... Mich School).22222.5 6 cece 2 one cnctseeceein ees 3 
IDO: see haeosee | National Deaf Mute College ...........---..-..... 3 

ID) esadaae suena | WeS.'steamer Albatross ~ 2. o. sac ne one 2 

CeOnMaAe es cecman se Atlantis 2: cee...) AtlantayUmiversity-< .—-. <2. Jee -ce. ee eee eee 4 3 
HUN OISM eset cis coe bin edn) eae) Hed@ine, College 3. --o: paces ac sce nse selene eee 3 
Bloomington..-.... Tilinois Wesleyan University......---........-..- 2 

Cairowymencee- seem | Cairosypwblicischools =o. = 2242 63-25. cie~5- soe eects 4 

Champaign ..-..-...| Illinois University Museum ..-...-...--..---..-.-- 1 

Ghia Ose soc Chicago Academy of Sciences .-........-......... 1 

Do saan aese North Division High Schoolsssscc see eens eee 4 

Lake View ..-.--- baker Views Lich Schoollsess-seesese scones a eae 4 

MM gine tea aco Elgin Scientific Society...--.......-.----4 bomen cS 4 

Evanston.......-.. Northwestern University... 1. 3.2) c2<c---24-eoe 1 

Galesburgh ....... Knoxi@olle gence ete) esate copie vel crieistatererei eee 2 

HydePark.=--o- Hyde Park WSchool 2). nese se eee 4 

Jacksonville ..... Jacksonville Female Academy ..-.--..-.--------. 4 

Moline seen senses W.S. Mack, superintendent public schools -.----- 4 

Naperville........ Northwestern College ...----. Soo 4 

DOuisace eesti P. Thompson, president board of education. Beene 4 

NOTTS pees ee Illinois Museum of Natural History .........-.--- 1 

Quincyage eee Chaddock:Collemer is: ci224e ee neces ee eee 4 

Rockton een aseeree Rockford Semilary):2ss-s-4s ee. seo eens eee 3 

Rock Island ...... | Augustana Collesete ee eee) ese anaes ee ee 4 


nae 
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List of instilutions and individuals supplied with sets of duplicate specimens of marine inver- 


2.—DOMESTIC—Continued. X 
State. City or town. Institution or individual. Some 
MsOISece cls. sccces Springfield -..-... State Natural History Society.......-.....---.-.-. 1 
|) WA aah eee 2 ta a = Centra] Illinois:Science Society ..--...........--. 3 
Wndiamae een. -- 6-25 ; Bloomington.-.-.. Indiana, State University... ..2-2.--2---..-2++--5 1 
Crawiordswilles..=-|, wy abash! Collagen a. on - tetas u cn ne Lecmeorecuen 2 
Crown Point...-.. Crown Point Public School Musenm...........--. 4 
Weliphieeeerescsat= Del phigh shy Schoo lessee ae ae eee ao nee n aes 4 
raniklimieecc-. = HranihineCollexepesccatceen ese eee eee eee ene o 
Hanover. access -. Hanover Collegow sa ceisesa-aaceones cue eens 2 
Indiamapolis ...--.. puters, Institute for Educating the Deaf and 4 
umb. 
La Fayette .....-- ag hy School seeps seat coae esac casa caaceeere 4 
iy Gace aes BuraueyUniverslive sere see cemoe eetecene o oeeeeeae 1 
Moore’s Hill ....-. Moore’s Hill College..-....-. cpos ee odsuauseHser adhe 4 
Paxton sec cece sey TOMMWisIS PEN COM neers pee ie seeps eeee ae eee 3 
Richmond .....-- Hanlhamp@ollewence nt sah ssseets deceonnete eee 4 
Terre Haute...-... Indiana State Normal School.-................... * 4 
MOM ase ees onic ve ccins Cedar Rapids. - --. CoeiColleper oooh JoSjncns mentee eh es oonae eae sone 4 
College: Springs==-| Amity Colleze.- 22 --2--2) oes. kennel eke eens 4 
Davenport. ---.-- Davenport Academy of Natural Sciences......-. 3 
DOS ee seca: Griswold College spas: cecewee yeeetet cae sense eee ee 3 
DOne apiece Cords ing loys agen esa ce onteet yee cone ts coeemeee eee 3 
Haine lees Fairfield Museum and Library..-.................. 3 
DO oe oem sicys msec arsoniaeCollegee secce a- esse hee ee ce ee eee 4 
Guinnellie eae: PRN Wiss bal kent: ees 25 Socce cee ms ann a eens 3 
Iowa City .---.... Museum of Natural History, State University.... 4 
OSae.52 oo acesnsee CedariValley, Seminanye--ct42 42-8 hese eens 3 
Oskaloosa .....--. BenmiC ole geoc< seers ae se esac secs a see seen eee 4 
Pabor Facemctosese Pa boriCollegeaccocassctmaaiee ocaseike a csavte sac. cee 2 
SRGATIGHSHIBE ce wcaces. Hmporigsss-seeeee SlateeNormealisc hoo lsat sec ye pean ae aeeen ems 4 
Lindsborg .....-.. Bethany Normal Institute-.................--..--. 4 
Manhattan -...... Kansas State Agricultural College ..........-.2-. + 
Mopekaecs=sesee- Washburn) Oollege:=- 22 nan. -slaariee jstlosoe seceee 4 
Rentucky: © 2-2--.-..- Bowiliney Greene | OodeniCollepe;se-cnc ease as neeenn pe see aceon 3 
Lexington ........ Kentucley Wmiviersity ss-sssensee os ee leone cnemee 2 
Louisville .-...... Polytechnic Society of Kentucky ..............--. 2 
Paducah=...----2- Female College.--... Soe peterson tcla es Meera cia aa 3 
Richmondiasesee CentralaUmiversity ceo. oeeeeseeeee oe eos eee 4 
MIT Gras ceteiaa ics <n - Bronswick,.------ Bowdoin College --:------s-.-22.) 5.2. RE er 1 
Kont's Else ena. Maine Wesleyan Seminary and Female College -. 33 
Orono ee Maine State College .....__. £52) iets See eee 3 
Portlandseaccsss- Portland Society of Natural History.............. 2 
Why oy bh eee Baltimore ..-..... Hnven d's A Gadlemivies eee ee eee neon 3 
i |.) Dok scsi mene Johns Hopkins University :--..--2.2 2222.22. 11.1. 2 
Dont eesti E. McDowell Agassiz Association, Chapter 387.... 4 
; McDonogh ..---.-. Wifed Doyaveyed TSO MeN ae c oe peop See Gao Recoen essa 4 
‘Woodstock ....... WioodstockiCollecete a: sanee ee coe eee ee 3 
Massachusetts.......| Amherst .......-. Ambhersti Collecesis= 2 scessece res scene cee eee ee 1 
Seeincyeocee Massachusetts Agriculturai College ............-. 2 
Auburndale ...... saseleS emiinaryjeese ss seco cece me eee eee 4 
DOorsseeaeceene: Wallamspschoollen ass oece chee ccaeree: eece eee 4 
IBOStonseses- ease mherbowelliSchool 2ss--- os cose ee eee che eee 4 
Doses: Massachusetts Institute of Technology.........-. 4 
Brightontssesnss: St. John’s Ecclesiastical Seminary...-..........-. 4 
Whelseaaeeeeeesaes ChelseashishiScho ollssaeaen sane eee ene mains 4 
Weicester seseeee ae lbsicestertNcadeniyeeses «ten cece ae cn aee ane ate 4 
per Vine- | Martha’s Vineyard Summer Institute........._... 2 
yard. 

Medtordeeene secon uuttsyCollereneeeeemetece aaa ee naa eee ee 4 
Northampton..-.. SmithiColle ges eee aes ese see hoe an eee 2 
Pittsheldiasee ss sce BerkshiresAttheneumy noe senor e sees nee eeeen 4 
South Boston .... | Perkins Institute and Massachusetts School for 4 

. the Blind. 
South Hadley..... Mt. Holyoke Female Seminary.................... 3 
Wellesley -2-..-.: Wellesley, Collegeee c= 2h eencscm fede ese ee 2 
Walliamstownte-e-| williams Collezouses- 22255. seecoee ac. en aeaen 2 
Mnchieaniecs:---. 5.5. AUDIO Dee seep ees A DiOny Oolleceme memes =o tee Ha yam Det! SOR Ione & 2 
Detroiter. aos seenes Detroitskigh)| ScHoolii2 soo. . sano svce cece ores 4 
| Lansing) 22 ese.) Aomiculvunalli@ ole seesces seas ceeceene we ee uae 1 
Olivietee ae eee. Ole Colle ger mre eee remscee ee cee oe eae ewe 4 
Mipsilantieeseece. Michigan State Normal School.-.............-.-..- 4 
Minnesota,..--..-.--- Minneapolis --....| Minnesota Academy of Sciences .............----. 4 
Oscisciet= seer OiINersiivOteMinnesota aes aese eae ee een en ee eee 1 
Saint Cloud .-.... bmstacesNiormali School peccstccss acct aod cosmo oneene 4 
WALON Ae rae ae PStatewNiOnmals choo lopen ce nees seu a eye anil 3 
MISSOUPIE 9-225. cc.- Camden Point ....| female Orphan School ..............2222.--+-2e00e 4 


. 
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State. 


Missouri.....-. 


Nebrasha..... 


New Hampshire...-. 


New Jersey..- 
New York 


North Carolina 


Ohio 


Pennsylvania 


Rhode Island 


| Westtown 
| Williamsport 


City or town. 


Columbia 
Kansas City 
Parkville 
Saint Joseph...--- 


Spr Do nia ey es 
@retemias=ssscs5<6 
WIN Colne eeeee eee: 


Weeping Water - 
Hanover 
Mieridlientaaeeeestiae 
IBrinecetone = s2-5--0 
Brooklyn 

Doisessee soasee 
Buttfalo 
Canton 
Slifton Springs --- 
Ithaca 


Pittstord 
Plattsburgh 
Pots damsee= = =a 
Poughkeepsie. .... 


Rochester 
Schenectady 
Skaneateles. ..---- 
SVLaCuseseys eemeee 
Chapel Hill ....... 
A da SSB n esos ssc ape 


Dar ton 
Delaware 
Doz hse aes 


Jen clwocces- 


W ies 
Bainbridge 

State College 
Gettysburgh 
Greenville 
Haverford College. 
Huntingdon 
Lewisburgh 
Meadville......... 
Ogontz 


bY 


DOteeaees cic cies | 
Swarthmore : | 
Wallingford :...-- | 
Washington ..--- ty 
West Chester 


Providence ...----| 
2D Oe ee aera | 


Institution or individual. 


University of the State of Missouri.......-...-... 
Kansas City Academy of Science........ Sooo dessa 
Park College 2. oo: casecei-e noe see coe modeseineeeeeee 
St. Joseph’s Commercial College...........--.---- 
State Insane-Asylumes- .. = -2- 22 -eeieeee eee eaeeeee 
Sedalia Natural History Society......--.--.-...... 
Sedalia) Umiversityy 222-220 = scicem geese oe eee 
Drury (Colléget..i.55-<sseincs oss acecee ene case eeeee 
Doane:Colleveras) se2taser cee onoe een erent eee eee 
Nebraska Fish Commission 
University of Nebraska 
Gates College 
High School fe... ce eine ee 
Dartmouth @Mollegeveres seer Botnet 3:50 cone e One 
Kimball Union Academy EAE eee Bear cos ols 
Collegeiof New, Jerseyes.--- 6-2-2 2 eee eee eee 
Adelphi A CACOMY E228 lesa te cones cesta n eae 
Long Island Historical Society..............-..... 
Butialo Society of Natural History.-......-....... 
St. Lawrence University. 2622-220 a6. eee eee 
IHOSsterSChOollsss eee reo pHondbSaaccoDaccnc: 
Cornell University 22-5. -sscec5 -occces ese eee 
College of New York 
Ida M. Elliott, 9 West Thirty-ninth street..-...--. 
State Normal School 
Rochester Society .-..-.-.....- ECO RoSnonodaTasacs- 
iohs SChoOl sce. cee sa20 ssescinecciecles salsa) ae eee 
Normal School 
Poughkeepsie Society of Natural History 
Walssam Coleco acta cscs cere ce alee eee tee 
Rochester University 
WimioniC ole rece see seeean ce se mee see eee eee 
Skaneateles Library Association 
Syracuse University 
University of North Carolina 
Northwestern Ohio Normal School............---. 
Cincinnati University 
Cumler Clubis i cose ast cacs secs sees cele seers 
Normal School 
Society of Natural Eiiatore 2 ania ajniel Benin tees = eee 
Kirtland Soe iety of Natural History.-......---...- 


winseties of the Ohio Wesleyan University..-.--.- 
Normal School, Ohio Wesleyan University..-...... 
Birchard Library and Museum-...--.--- 2: -oseeee 
Denison University 
Western Reserve ¢ 
Oberlin College 
HitohiSchooles: ios Sak oc Seas Sacineebiclcicapetrs eaten 
Otterbei University. css ea-ces eee ene eee 
Wilmington Colleves a. cy ccc s cee mic cto eee aeons 
Mr thG. Galbraith? = 22 -ss.-ecsee = a sic Saco e eae 
StateiCollevetss-. Sstmee-c-se= cee ccna ae eee 
Pennsylvania College 
Theil College 
Mavertord College) << sie cee nn sia= ssiem tetete nee eters 
srethren’s Normal'College::- 2. osc ceteeee seer 
University 
Allegheny College 
Ogontz School 


| Academy of Natural Scie! TICOS\ 222 5 ce oa cle eee 
i Biyneviawr Collece syece: a -c= e 


Department of Biology, University of Pennsylva- 
nia. 

Friends’ Central School, Fifteenth and Race streets 

Pennsylvania Institution for Instruction of the 
Blind. 

Wagener Free Institute of Sciences....--.--.-----. 

Aoassiz ASSOCIAOLOM S822 oie Sate e realm mimi etl 

Swarthmore C JOULG O Ol mts ae eee lela aiers BEADOSo > oS 

Wi allingtord N: vtural Ey Suis 


Ww iN: ae Die Mneon Seminary 
BOW DW UGOLV OLS Vin seo nee cae oe eneeninicleteeem ete 
Providence Franklin Society...-.......2.---.-.--- 


COR HCO DOO 


SL PRR NWN PN NN RN NW RWW WN NR ENON WNW PWN PR PP eR RR OD 


NEP PPP ROR OR RE RO OR 


tc 
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State. City or town. — Institution or individual. Sonne 
Rhode Island-...-.... Providence..-.---- StatenNormale Schoolessatcees sees sacle access 4 
South Carolina ...... Charleston. --...... PANVORVNOLM alWlnStUUtO) 4. mace mem eninee seserceemecine 3 
Mennessee ic .-.+---- Clarksville ....... Southwestern Presbyterian University.....--.---.- 4 

Cleveland----..\. - Centenary Hemale'College ---.---..- 2.2 -n-cece-so- 4 

Columbia: - =... - Hemale eis timbres = cmiess coisas cies ae ei seneion en 3 

Morristown....... Morristown Seminary and Normal Institute ...-.. 4 

Nashville)... iMehurry Medical! Colleges se -satesse=cacceecceee 3 

Springebilly es. IBECCHCLOTE SCHOO Leneoeeee tact eee ee ee eeee non 4 

SRO SHN Rate oes ole carers College Station ...}| State Agricultural and Mechanical College -.-.---. 4 

WGIMONG once. ooo BartGeeesces===-1- Goddard) Seminanygoe- 9. ono = am ano cteeeeciae mee 4 

Burlington ...-..-. (Umiversityol WMermontre- cesses. ae see cee cece J 

Middlebury....-.-. Man dlebuny Collesemee omnes is-cscecsseecesisteeaeee 2 

VAC CUNT an os <== <0 ofb'> Crozebtigeees esses Miller Manual Labor School......-.-...-....-...-- 4 

Hampton .-.--.-.. Hampton Normal and Agricultural Institute-.---- 3 

West Virginia. ...... Morgantown.....- Wiest Varcinial University..-.-5-- + ssae: losses ee 4 

IWASCONSIN: sjon-5-2-- BkhOornbsseesene ee HM lchornpishysehooleseeee se ae ase eceee eee nee. 4 

Lake Genevars---||,Geneva Public School... 2.022220... occ eens 4 

Miadisonme.: jase: Wmiversitys Of WaASCONSIN = =.-e cece mee eee sees 1 

Milwaukee ....-.. Public Museum of the City of Milwaukee .--....-. 3 

Riponee esses IE O NOMI ieee osa5 aqnousacco sAaAedhobanoKonsadens 2 

RECAPITULATION. 

NM MEMOn Sets OL SCLieSs i GistriubUte diese ete tis ois nice leia sales) sieicra te sisini=inince'=\ ols wie/nsaie wie wlelaiels\cmnie's ot sieisisieielete 49 

NimberOomsersiot Series LE dis tribmted ses-c..s cece son soci cists mie ce aioictols Wlsjaiaw ele alaiclee aloe Sleieere aes 46 

Niimibelvol setsiot Series LLL distribmted = sc/ce snc ~- cise ccicsciccis cece scenes waclcisemeeseectcnite reer 49 

Nimmberoksetsiof Series 1 Vi distributed! 4/55 .cs25 06 <5 =-cc0s scencsccleucccegs eat odes caelaaceet coienee 97 

NiMberol sets of Series V distributed... ccnccososncessissied seascecsesatcnedse/tetssesmejecocsects 6 

JUQHEN. 6 SaoerSdeesdbonbonesDDoS dasa coadsdcon San pisrs seinielaaieeiemerate SpidSoooUdHpueAnoabeeeossbsogas “247 
The number of species in each series was as follows: 

SwmiGs 1b cossehespevarmsoococuacc Sto dcideace eee aie MBGSEAG SAOSE eee aitet ae eee 198 

Mesa me ccice soc eeetecias Son000 OE SSCIdoo G OOO obC SODNEO ds50 gabsoeueus 183 

III (first educational) ..... 5 doSdon Sash ee eenece osbas SeDE hoo UouUnG bene Bote 102 

Miva (Second educatvonal)) me ere sas weet. See ceed et ace cae oar tices eee 110 

iV; (for exchange only)-2--s.----- aeecakae cote ol tamismcnecoersae esse ee se aes 213 


The following single list, containing 260 items, has been compiled from 
the five lists upon which the specimens were sent out. The series 
which contain representatives of each species are denoted by Roman 
numerals so placed in columns as to indicate the place from whence 
the specimens were obtained. 


S. Mis. 90-——54 


850 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 


List of species of marine invertebrates from the Atlantic 


. | 
< | 
| } | 
zi | | | | | i 
£ 
2 : 
; : a ; ol 
eae 3 | |) 25) aya 
m | 2 . = i 3 n 
4i/e¢) 6 | 8 (S| 9 | a7) Saae 
8 I A eh Wie oS | & S 
Ble fas te lee | Seema 
on 4 | een ed s n a 2, 
He} | = = | | } N 8 S s 
relia eee ie) ge | S 
eo ics Cie eet Neb es S | 
Sy || fee | oO | Oteei aia 
CRUSTACEA, | 
DECAPODA. | * 
Gelasimus pugnax Smith. Fiddler crab..-........- Visual lslie Schell sictareiee sy emereverel| hte ete | cetera ees |e Saicke 
Gelasimus pugilator Latreille. Fiddler crab...... iarsaleese eel aetseeenllecee se een ees Peers eco lacus - 
Callinectes hastatus Ordway. Blue crab; Edible H 
OB) sécacopecdee sate bodes oo BeSehpnetlasHseprouors= ava | eraverevosel | aisteterere Beeeoa Bead Bones peSocldecos||: =o: 
Platyonichus ocellatus Latreille. Lady crab; | 
aN CLAD ss tices ieisiosieemis'che o eloleCaearaseistaicieierets ciate Fe a(S ee ral eee eee sa iiitoceel oes Cae 
Carcinus menas Leach. Green crab.-...-......-. deel sebeinc esac del bece slo o4| Seoec| Seeee) eee eee 
Panopeus sayi Smith. Mud crab.----..-.-.-.-.... een ecton| bocnece [eee es La =|| ee =| eee! eee ee 
Cancer irroratus Say. Rock crab; Jonah crab....|.-..].-.---|.------ ES ees eee | eee I Se Vv 
Cancer borealis Stimpson. Rock crab; Jonahcrab.|..-.|..---.|.------ ee oese We ene Boreal esocleos- 
Hyas coarctatus Leach....-...---------------..--. epee | SS yO Gn ee Ne Ali 
Libinia emarginata Leach. Spider crab. ........-. no yg sre tee eller hs ek a | ee YN oe ee 
AMA MAdub1a Ha wardsss «SPIdel CLAD soe cciee aiiete~ ol S- me leer-lse|le ieee re ee eis oe ete eee eee Bae bk 
Zoeas and Megalopas of crabs.-.---.--------..----- eos) |ssceral lsseeees| oso cca] Sees Stee | ee 
Euprognatha rastellifera Stimpson. Maioid crab.-.).--.|.----.|-------|------|---.]---+-|-----|-----]----- 
Hippa talpoida Say. Sand-bug; Bait-bug...-...-.-. sae) loeeemcl|lcaacaae leeonee ace /scons|eeeeal heen | Sees 
Eupagurus bernhardus Brandt. Hermit crab.....|.--.|.-----]------- |acsace|Seen|lerese ba (es |e 
Eupagurus politus Smith. Deep-sea hermit crab..)..- |.----.|.------).++---|----|---+-|-----]--++- Bt 
Eupagurus pubescens Brandt. Hermiticrabaaseacts||:-55|saseellsseesice \* 7 2) XISW [5 S23 leee eee 
Eupagurus kréyeri Stimpson..---..--------------- Freeones [letersarelets is eapeigs eee. 8 = We ee Bills on 
Eupagurus longicarpus Stimpson. Hermit crab..|---.|-----.|-------|------ Bee Seerig rena ea elSs-5 
Eupagurus pollicaris Stimpson. Hermit erab..--. sis |AeSee silasiamisiielleeeae BEAN feria conas aomrnlbosce 
Catapagurus sharreri A.M.Edwards. Deep-sea | 
INGE ee seas bos doonupeagEconean Seeeeosaae eo) peoce won soerd piacere BAH demos lone bacas||soon- 
Parapagurus pilosimanus Smith. Hairy-clawed { ' 
NGRMIGCTAD Sesser es seein eens eits ee cela: bboa| bee Ge foscorpalledasae Sso|laseoc We seq tannoc||aaco< | 
Pinnotheres maculatus Say. Oyster-crab......---. Baa laseons|Hesteeaiocsode 2 aleietSeletes | eee ne etal Gee 
Wim sh ae se ESP nanan rae ea meronac. Ne Hea eee ood «| [sports dats aciese| Heer eee Bete 
Homarus americanus M. Edwards. American lob- | 
Obes eatete is aatere alsin siae te eer clerte eit oicicieltiaimlcialainiays Soleis;|stetaimtazel foie) <atetay"l (esas tanya Bs eee sea) eens eo 
Cambarus affinis Erichs. Crayfish..........-.----- Sul |Popeecileaceee q| aeeRee BAA peeolspoocl|s sac Pee 
Grangon vulgaris Fabricius. Common shrimp..--.)----)------|-+----+-)------ BAR posed bcodcils sob : Ty 
Pontophilus norvegicus M. Sars...--..--.--.--+----|---- herrea lice eae leresenie sé. ivedeolooeee eee lees 
Pontophilus brevirostris Smith ....----....--------|---- RS eRel Seeercelllscmraes oc] ere arate Sees eee | ae 
Hippolyte securifrons Norman. Shrimp .......--.|---- eS Sent EEeOsoelipsee at ABA loseceacscc||s- S00 Vv 
Hippolyte spina Leach. Shrimp --...--.-.--------- Se 1 Nee sbadal|cogéie SEH lpsmolecocs||s20- By: 
Pandalus Montagui Leach. Deep-water prawn. -..|----)------]+++-+++|------ =<) |Geeea eens I v 
Pandalus propinquus G. O. Sars. Deep-water 
DEA WMI ee se niefeec eee ya =o eiclanfeistetsrm laters eaten cinieime 
Pandalus borealis Kréyer. Deep-water prawn .--. 
Pandalus leptocerus Smith. Deep-water prawn. -- 
Palemonetes vulgaris Stimpson. Common prawn. 
Sergestes arcticus Kroyer ......--..---------+----- 
SCHIZOPODA. 
Thysanopoda inermis Kréyer ..-..-------+-- Pero aal ate estes Seanene Peteod bear lscces|lasoce|-coos once: 
Thysanopodanorvegica M. Sars. Surface shrimp..|.--- I-III, V|.---- Be eee ee eed (saceciesccc|locc > - 
Mysis mixta Lilljeborg. Opossum shrimp..-.----./---- | sees ligcoeens |Seaeecleees|caees (eee SAR a Sc: - 
Mysis americana Wmish. Opossum shrimp..-..--- BOBS ene 5 pecans pene see peaccsecoalleccod|lecas- 
| 
CUMACEA. 


Diastylis qnadrispinosus G. O. Sars.......---+-. S55 


1 Chesapeake Bay. 
2 Coast of New England. 


3 Le Have Bank. 
4 Off Chesapeake Bay. 


le’s stomach. 


ape Cod from wha 


X 
J 


8 Off Delaware Bay. 
° Off Grand Menan. 


dC 


= ape ne ae tii 
1D ; shee Aea9 8 een gaiey ST iat wan pier 
CO SNOIUL]TIOSI | teeuieia See Hote os reat ; 
| Sia oe tye eLb =) ' ‘ Oi (05728) ' 
‘pon Aeyy oduy | eee tet to eer ae ee ee 
‘punog pur[sy Suo0y | nin rev e-t a0 eter inst meetige sia 
is Re iets Seana SE er ae ee i 
‘UUOD ‘MOARTT MON | iat sein) | St be Deri Oke Chalets Dea eer =p Sn te : ‘ 
3 sie sa ee ae eet ie 
rm} i i pares ee ae ee ee a eee 
5 AJTULIOLA 10 “UUOD ‘yUBO NT to. ‘ (hee ie cai oe Dt Say hear a agit ‘ ou ‘ ‘ 
ea ea ae eth eS Eke . : 
= *AGIUTOTA LO PUBIST IOS] eat ‘ Hoe 0 Deetheos su ne G0 ne ested ‘ i ‘ Hi 
io === = So SS a ee a : : : 
S ‘purl[sy opoqy ‘Keg gqosuvse re Ny a Poo tema ce Ria MST ae : ' ‘ : : 
Shp se eae icine teeta : d ; : ; 
= aco as ce aes er Eee : Sepa ‘ : 
= *AYIUTOLA 10 “Ty aod ava eke 4 ieee ESRD rare ih eaiisea tne 6 ' apie i ‘ a 
ie asentae Bie elie Se eee ane : raat : : 
<q ee ae ae eae : ps ae 
So | Puvsug MeN Jo ysu00 uaeqynog ee gg ot yrs area eat ites et an at ea : ; eet : : 
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CRUSTACEA.—Continued. 
e 
AMPHIPODA. 
Ptilocheirus pinguis $timpson...........------- sara N me eal Reha | bee SE 5 \aral| | 4 ee locos eee 
Orchestia agilis Smith. Sand flea; Beach flea - Pie) a) AN Eee wire fee eel eee | ee 
Talorchestia longicornis Smith, Large Sandlot cit, oo os esopeaal ananes 52) at ee eee I 
Gammarus locusta Fabricius. Scud ...........--- Ser eee oleae alle 5 oleae ie eee 
Gammarus natator Smith. Fresh-water shrimp.-.-|....|...... (ite crate etna Savill: cyl ecs eee eee | ee 
Unciola irrorata Say. Sand flea..----...----.--.-. eee seed eens Bae ees neal locosa! econlloss- 
eBhemistoDlspinosa: BOCK. 22.22. sis fc ccn is wie cesicio! en. tee ee Me Raise Se ee pr ee Pee eee, 
' 
ISOPODA. 
| 
TdobeaIrLOLrata OU WaAldS's.o cece cteeces oc cee ae SSedlcodccel seedooc|iscee dhe ced|io eee oe 
KA OleAPMODUStAMKTOVORS cas accecan hoe eels cys cimciee SRE N CE SO igs | ae ne Bees eee eee lhe |, 
Ligia oceanica Fabricius. Marine sow-bug ..-...-. pe | Moo Peeemeala scene saad ee cuiitoace|(scon: ee 
Aga psora KT OV er mS AVOnD Ue esa, ces acer sc ee eneel|_asoe Vicaisaverd edie deelalie <co95 |e et eee | eee | ee 
Cirolana concharum Har POW. sees ee ots ees cs SALAS | PERS | Al, Ly |e | ee LAS eee pies | 
Gayceuhip poly tesskero verses seesaw lowe ce. ol ele [hee eee | Pa | us bos ee ieee Vv 
ENTOMOSTRACA. 
Ariemiaeracilis Vierrill. “Brine'Shrimp «..-- 226. |<.e¢/|2s<00% |n0c05|sc0o00 |r ows | oe eee eee 
Tenrora longicornis Miiller. Menhaden feed ...... a (aa ead) > eee Se Ieee | ee ASF |e 
| 
CIRRIPEDIA. 
Lepas fascicularis Ellis and Solander. Clear goose | 
FAG 2 CLO pe eeislate seasons wrcialole oriasin infest Ae cies cae je sail boeteete\| bem esse stesso ee al eee ees ee |---5: 
Bepasyanatiteraywinné, “Goose; barnacle!ti2c. - 222) )iliccemes| tev ecs-|=--2 1) sealer aleeneree \ereteras At eee 
Balanus balanoides Stimpson. Rock barnacle; 
PAICOEM SOL aticctene smc ctets heme gan es Asean oe teh | Bees feel eee Vircsrailh states Eee eS es - 
PYCNOGONIDA | 
INYVmphow hirtum) HAvricius. <n. - 2 - cide lasacescs Bed acne Gaerne lorem bares | ee 
Dpoxiohilidium maxillare Stimpson...-.-.....2...- BRA ese Hceees|eecoce 1 eS ee AellosGactloc- - 
MEROSTOMATA, 
Limulus polyphemus Latreille. King crab; Horse- 
SHOCICLAD sp LOTS OLOOU a <e.cc cleanin misetiicis sonics Bee Bel Reseoel iaecicos (aecaoe Re eee tect leah Sclleccc . 
ANNELIDA. | 
CHATOPODA. 
eetmatonicelarmata, Verrill...-.-...<-so.s<2sesec5- een 
Lepidonotus squamatus Kinberg. Scaly worm. .-..| 
Harmothoe imbricata Malmgren 
iNephthys' ceecarOhnsbONy-\s41-\4nen ns ose csi acai 
iINephihysincisa; Malmoren’: 23.026 tne se<e's Were 
modarkeobscura, Weriill sees ocee cect bse tesiee see Weise 
Nereis virens Malmgren; Clam worm; ; Bait worm. lec 
Nercisipelacicarlinn Guerre ne eee ae eee ee. |e 
Nothria conchylesca Malmeren-.-.-......--.------- lene 
NOtHTI AIO paling Wiervills ee eee ek arc oo Se Sees ee 
ArabellaiopalimaViercill sacs y- seine so ale dye nee ell oete = 
Hyalinecia artifex Verrill. Deep-sea tube-dwell- 
IN CWOLMY snake is so emcee miele et nen nn ck SO Sale Ss 
Huplycera, dibranchiata, Verrill: 22-2222 225. 2/222). 2-s|eccece 
Cheetopterus pergamentaceus..........-..... -.--.|----, 
Clymenella torquata Verrill.-.-....-..... Bee et ace tee Ul is eeyetaneys 
1George’s Bank, on codfish. 2Off Nova Scotia, on cod and halibut. 


3 Off Halifax, Nova Scotia. 
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ANNELIDA—Continued. 
cILETOPODA—continued. v 
SinratlnsjorandiseVerrill esses coes seicescies cine. ls32 «bce scusine| tame Sheasinsc |S eels] ee ceel ce eee eee | Bees 
EDrophOni a aiiMis VEL! as cmeetes <2 ae =e S| ome I pial bere se aoaeellieetse | ceiwac | Sree eee ee 
Sternaspis:fossor'Stimpson.......---2-l-.----06-+-- seca aeteealceeeseeleaeees sjemieliscie lee eee Teaser 
FAM NALLILOLONN Aba CLE etree eee Saks ole om jceisicieo/an fis clad aots sell omemec ailisecmee | seme liapctee | eee tees [eee 
Thelepus cincinnatus Malmgren.......----.---.--- soe MLL Veli acct eedll sinters Saans | fee | seat eee eee 
Potamilla reniformis Malmgren.-........--..------. | Srats line Saiell eer silence ererecel| Were eal ore peel eee 
PIMOL OSM UCU SHON GH Gene ane ls oct ole Cieic.ciem naldials's||2-2 Snlicamescllaisates aalleecies BR ees ae Alaiye |leincic.s 
PM PILOLDISIMOLSA AP AU GIN sects eee cae ee eit am win ell scree los aisha sil tere ele alllocicie ote areal eee aye Tey Rees eae 
GlitellinarroratanVerrill esse cece o5 cinta ca cieiciwn snes VE dO aos Soneee sees Sctejelnaetsle Meee ede||soos: 
GEPHYREA. " 
Phascolosoma gouldii Diesing. Sipuneuloid worm |....|....-.].--.-- |----- A een Pe es aaclls ccocllotco- 
Phascolion strombi Theel. Sipunculoid worm..... cae | cee echen slp acee Jho.0') Sronetece| eel Sen | eee 
CHU TOGNATHA. 
DAP RIATOLED ONS MOLT Masai seiseciccecac paenjen ce cicicies alles crall caeemes lees Ree BASRA Becer|Secss|looso- 
NEMERTINA. 
@erebratulus:incens Vierrill o. 2.2.25. .cccs sce e. ee _dad| Gesmes tae coets | beatae | eee leer Tr less eae 
WeroebrauolUSPOSeus Wier sce oe cc sec cede nc secmcaliwcs|secene|ececens| na catas eae tree T. \|aceeve| ene 
MOLLUSCA. 
CEPHALOPODA. 1 
Ommastrephes illecebrosa Lesueur. Short-finned 
squid; Sea-arrow; Flying calamary ...-..--.---. iec8| Sous cis Seiscres [Seer noes) acess lapeeel eeeen eee 
Loligo pealei Lesueur. Common squid ..-..--..--. {acl Soeeas|scemess| Sects 5 cin lie seis |e sretaiel | preetaa lester 
x Heteroteuthis tenera Velrill................------- sSat | Beraee lseeeeaelaseee sjaen | Sinaes| See Sere | eee 
OctopusibalrdiuieVierriles eee gle- ac acces cwcesc rec ee Pofas bere seomesiel asec sides | oe dole ein ciate | ereee tate ete 
GASTROPODA, 
Fulgurcarica Conrad. Periwinkle; Winkle; Rib- 
bonmwhelkes les. e snes Seces See oe ae 24 213| hm celiemmmet||lmonjeen|waciems <s-a13|brereta'el| = store | recente etter 
Sycotypus canaliculatus Gill. Periwinkle; Win- 
isle MEU IT VEN l cee smi wisn ce <.ci2 ess ctoee caine o aos 2.5.5/5 | soe-arete | Masiinens jeseeee Bethe Ree Roce ocaes 
Buccinum undatum Uinné. Whelk............--. vera meee ig A eeserstce Si=/='e|[;o <'o | ste ete | eee ete 
Neptunea decemcostata H. & A. Adams .......--. txelnasnes Te roe see Be eee ees ctac| leas 
Tritia trivittata H. & A. Adams .......... rasa to's fe ees eee fencers eosin Res eer peal esac |ooS - 
Tlyanassa obsoleta Stimpson. Black mud-snail; | 
SVE Ish a nD MES pee ep aS A ee erie peste cle ee ees eax eee | Cees eee (Pesta Jain | eta Ty) TES etevetasel| startet 
Urosalpinx cinerea Stimpson. Drill; Rough whelk.|....|..-+-.] ------|------ Bed sicce ee eiers [eee Sees 
a . pir: yas ee as | | 
Purpura lapillus Lamarck. Purple sea-snail...... Berd eon aeeoee lace 1 Saeee 1 Sa soe |e --e: 
PATA CHIS\AVATA TOL KING seme cct cele eld secs se ciecicce ors Hal pectecei ae oar Isao BRE sain Soca |soSecl)2oa0" 
PAS Gyrisuliin ata alles saree cere ciediin wocneie nals eeinlas Seyi ee eee lbuoeee BE Reese |anear |osciar||soo>- 
Lunatia heros H. & A. Adams. Sea-snail.......-. eicloceeee: | Senos (Eee RA ee T. || oeeelhet=tstte 
Neverita duplicata Stimpson. Sea-snail.-....-.--. 2e cel eonee al Peceeeelee seer vash| senor Be eba|scens|o2=¢- 
Littorina littorea Menke. Pennywinkle; Peri- 
ayinkie) Sea-sn allseenee ere cer ae at acnmsace nas jBifillpiteisine |= see eel eer Sarl |ppecc I, 11 |-----|----- 
Littorina palliata Gould. Small perwinkle.....-.. Scetlneseeall tessa eect EY leraciok Lee 0NG seco) |ob sc 
Littorina rudis Gould.......---...- ee ates de eel cciemedee fae eee Clee eto Ti eee. ee cece eee 
iacunawincta Murton.-Ssssesee esac ccint a= 2+ ='e-cnee Re ee ar ocr hasone Deen scien 1 Ge Sel|ss =~ 
Bintium nigramyStimpsonycedessses- aoc a2 ascent PS Bee ee caer ve soee Bah psec boece Bae Peon 3 
Crepidula fornicata Lamarck. Double decker ; 
Boat-Ahel hw No le ee ee Ped een ese kokoes BRUTE a POSS ease | [ee PH BER Bee sococllodon - 
? Nanshon Island, Mass. * Halifax, Nova Scotia. 


2 Off Chatham, Mass. 
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Buzzard's Bay, Massachusetts. 


Southern coast of New England. 
Narragansett Bay, Rhode Island. 


Wood’s Holl, Mass. 


Off Martha’s V 
Miscellaneous. 


Cape Cod Bay. 
Vineyard Sound, Massachusetts. 


Nantucket or vicinity. 
Newport, R. I., or vic 
Block Island or vicinity. 
Noank, Conn., or vicinity. 
Long Island 

| Cape May, N.J. 


New Haven, (¢ 
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MOLLUSCA—Continued. 
GASTROPODA—continued. 
Crepidula plana Say. Sea-snail; Slipper-shell ..-.]....{.....-. 
Margarita nhelicina: sMoller: yo)-222-222- s--<s--c-0e~ ees) seis 
Acmea testudinalis Hanley. Limpet.-.--.-.-.--- sane eee 
‘Trachydermon ruber Carpenter....-...--.-..----- Stell se asics 
Yrachydermon albus Carpenter...-...----.-.----- omer | seaees 
Pleurobranchia tarda Verrill.............--.------ jeenlleees 
Melampus lineatus Say. Salt-marsh snail...-..--. seme ewes 
SOLENOCONCHA, 
Dentalium — striolatum Stimpson. Tusk-shell; 
FROOGHESH llama seem ne es San oaacinn Geacmcsates 4 sbievall are alors 
LAMELLIBRANCHIATA, 
Teredo megotara Hanley. Ship-worm..........--- eisiel|oeeeres 
Ensatella americana Verrill. Razor sbell; Razor 

CHAT ee eee ee fe erect bcawcscececeenace ds Save llsercene 
Mya arenaria Linné. Long clam; Soft clam; Man- 

AMOS O Pacem ceciesee ae Meese ete sana cas oy eae eee Bee eerser 
Saxicava arctica Deshayes...-....---:-.-..-.------ nics lle siete 
Cyrtodaria siliqua (Spengler) Woodward......---- seanlhaees 
Clidiophora trilineata Carpenter ..-.........-..--. Gayehliasiotes 
Spisula solidissima Gray. Sea clam; Surf clam ; 

asia ieee ASR iS Brae yee Re ee Beall esiace 
Spisula ovalis Gould. Surf clam..............-.-. aera |Reaeee 
MinlimianlateralisiGrayesses ocho sce wccncccce- c+ esos leases 
Macoma sabulosa Morch. ‘Tellen ............-.--. Bet ase et 
ageltsiib busi Grayvee eee coe ah. cick coos cn cele see secant ee 
Petricola pholadiformis Lamarck.....--..-.....--. ees 
Venus mercenaria Linné. Round clam; Quahog; 

ETAT ORC AMa ee ee mayen ME le cee calc ico ces 3 Eval ars ll aetareiee 
Callista convexa (Say) H. & A. Adams........... Se lis cece 
Rottenia emma) Perkins sci. s2 cis ale. cicceocnass ee sjeahel| seein: 
Cyprina islandica Lamarck. Sea clam ......--.-.. Be errs 
Venericardia borealis Carpenter. Cockle......---. Rao ear ie 
Astarte undata Gould. Cockle.................--. SG Scr 
NMCUL A rOxIMa Saye ete a ceoecise cba cacceaeces ees uavetellc seater 
Moldia limatula Woodward ..:.2./.0.5. 026-2. .-2-- aestatsl| eet 
Yoldia sapotilla Stimpson .................-..----- 35 Weep. 
Yoldia thraciformis Stimpson.............2-..-.--- fsa beens 
Scapharca transversa H. & A. Adams.........-.-- Bohs | eteratete 
Argina pexata Gray. Bloody clam.............--- Sealers 
Modiola modiolus Turton. Horse mussel........-. Se Beaee 
Modiola plicatula Lamarek. Ribbed mussel; 

(roo vedhmnussple eso eee eens an fee [ee cellnfejare oe 
Mytilus edulis Linné. Common mussel.......___- Boer | eee 
Pecten irradians Lamarck. Common scollop ..... as | es 
Pecten tenuicostatus Mighels. Smooth scollop ; 

Giant scollop; Great scollop. ........---...-..--- Sed eeSase 
iPecten vitreus Woodwardila.-ccosce.ssc-+ vetoes oe “sail ese as 
FAN OOIH, acnleatalGmelinie sc. cecece sccase ssl. sence ees (ene 
Anomia glabra Verrill. Silver-shell; Gold-shell; | 

Mine le-ahelle psoas eyes yee Be eiclefecins sc ule btaiee eo ceicaces 
Ostrea virginica Gmelin. American oyster.....--. | erates | Chas 

TUNICATA. 
Ascidia mollis Verrill. Ascidian; Sea-squirt...-..)....)...--- 
Ascidiopsis complanata Verrill. Sea potato....--. mae I 


! Grand Menan. 


* Barnstable, Mass. 


Casco Bay, Maine. 


Eastport, Me. 
Cape Ann or vicinity. 


| Gulf of Maine. 


| Gloucester, Mass. 
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| Massachusetts Bay. 
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Nantucket or vicinity. 
Off Martha’s Vineyard. 


Vineyard Sound, Massachusetts. 
Buzzard's Bay, Massachusetts. 
Southern ceast of New England. 


Wood's Holl, Mass. 


| Newport, R. I., or vicinity. 


Narragansett Bay, Rhode Island. 


Block Island or vicinity. 


Noank, Conn., or vicinity. 
New Haven, Conn. 
Long Island Sound. 
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Bolocera tuediw Gosse. Sea-rose.-----.-----------|- bah Moose ni tsecioce IT [.--2!-----]-eeee|ee eee] see } 
Halocampa producta Stimpson........-.--..-.--.--|- BG beeaso) MeeSbea|loceaod| srrel sececllcscoloscoclicsc > 
Epizoanthus americanus Verrill.............-..--.|- SSb secede PaSAKcel caste ee See eee eed here 
Epizoanthus paguriphila Verrill........-.-....---- Ba] Reedad| pdootes Seerod crso ecera| momnolrooas|io“oc= | 

Agtrangia DanwvApassiz .casenecucec soeecceccenceclee 22 enncinclnessinselaccmallcimer | ticmwinl sseie =| ===) ieee . 
! Halifax, Nova Scotia. 2 Off Nova Scotia. 
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4 Fishing banks off Nova Scotia. 


3 Beaufort, N.C. 
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CQ@LENTERATA—Continued. | 
HYDROIDEA. | | 
HOLEMALACuUpLEssiMayaNNGs cue o-clclee slesic\e aimee rl afeletal| se siete ls |= sieraieterrilieieniereto BEd eas lpcoralieano||-= cc 
Soptmlariasgpummila win .-2.5 Sicc.ce.ci0!= in jepnieicislonisleinie = BAG ease e peasogo ecsanc mot ferere I Barrons 
Obeliai/cenicnlata Mincks.- cos. 5-5. --s.e=senes5 0s BEHa||oemaalaecioocs roses << e\|e oe el tailor! See ee 
@belia;dichotoma, 'Hincks) <--.2.- 55002 222555 sel6 silo Aalise deelllamsiesrs meee T | seqd-]|: steht) oars 
Hydrallmania falcata Hincks ........-....---...-./.--- Les eerie tesco jest | (ola/e «(|| |store eerste | eee 
Sertularella tricuspidata Hincks..............-.--- So Un eeeene Jeescpailesne eaecs tossoclocso- IV,V 
Sertularella polyzonias Gray......-..---.-.----.--- Meelis sare Besseee Saanrelbace ereqte | eeereel eee Iv,V 
Diphasia fallax A'passiz.-- 2.1552 <<je5e00 socinice soos Sees, Oa DUSIDTEV oe epee pee Aer Reese beScclecs 
Globiceps tiarella Ayres.....<.......-----. Se aeee Berea aaa eae ee al me seer eee PARA REAA oas-|seco. 
PORIFERA. 
SILICEA. | Peas) 
| 
Microciona prolifera Verrill. Red sponge; Oyster | 
SPOURO Ueto teee eae cee cea Hee te eee ere VE aed Peete eect eies Bs Beer oan BP ick; ; 
Chalina oculata Bowerbank. Finger-sponge ...-.-- belies ss |oricictnes eee | A Pool Socoe|scocs 
Cliona sulphurea Verrill. Boring sponge...--.---.]....|.-..-. RGEC eE Moreee Be Bee derioe le neae lease. 
NubemtescompactayVierrillll . <i 2) see o. ecalte elses = [bere isecoctal are Beemel lee =i LU, |eceee 
Rati aror a vabanel yaibbje cases tac ocii-s eceson sees sec ome eee s Meese cenleeaaee fpeeee Bebo pene tosoc 
Cladorhizavorandis Vierrill. 2220.) sce ewceesescete ie fl PR Peg goed Becad|ccacclsscc ' 
Raphiodesma lingua Bowerbank....... pee aaiessiae sal) ale Ol stgicronill aoe ee lle BH eee ponca|eecnc|lecisa. 
PROTOZOA. 
RHIZOPODA. | 
Astrorhiza arenacea (Sch.) .«-........ otto eanenree seme accel) sacuiedllsccieetileere alle eee | Sees Cae | 
1George’s Bank. . 
. 
For convenience of reference there is added an index to genera and | 
brackets on the inside of each page. | 
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[NoTe.—The references are to page-figures in brackets. ] 
Page. | Page. 
PMOATIOMAMOLMANL . a1 soca eememeMienweie soot cle 185i) Carcinusmanas).casasjscocnes cocescecas at eee 
Acanthogorgia armata .................------ 185 Catapagurasisharrerisceass sete eee ece eee eee 8 
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Alcyonium carneum -..----.-seceecsescieccce » 18 | Chetopterus pergamentaceus ................ 10 
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GlabTals sss 225-22 ssceeren eee este 145) SClitelliovirroratay cesses access soe ee ese eee eee 12 
PAMTCOOMGentatum. «22 -jcosmeneeeeeescse cee 13):)"'Clymenella torquata;-2s2. so seaecee eee 10 
Anthomastus grandiflorus........-..-....... 18)}|) Crangonwulparisi.:s-2222-secnew ee cee oee ee 8 
Xranella| OPAalina.<0- 525.0 scseeneeseensertes 10) eCxepidula fornicate sss42. 92 osee ce sane canes 12 
AT DACIaPUNCtUIAtA. «-2--semes-eiscinesesa sae 16 [DEM Degeschc icons ceRnenedascl cose 14 
PATCHASLEE AVASSIZI ..2:.5- oso ceneseeneacacs os 18 | Cribrella sanguinolenta...-.........22..22..- 18 
anieriGanus. 2. 52s seca case ewok 18) (@risia,eburmea) 502-4028. 0. Coen ee 16 
HOP ac. Sess eseee ee eee ees 18) |) €tenodiscusjerispatus)-..e.25-5sh ase ee eee 18 
Argina pexata .....:-.-. Sa ceemeee ee eeeee os 14) | s@yrtodariasiliquas. -2s-+c-c2-s eee ee eee 14 
PATOMIaOTACHIS) .1-5%- <n ccse sees eeeenmenecs TON Cyprinaslandicayseeasese sees see eee 14 
PABGICIAMOLIS= -3-;0- 55-20 cseeel scien oce ee es 14)\/Dentahum strolatum==.--c22.eesoseee ele 14 
Ascidiopsis complanata..........-..-..------ 14 | Diastylis quadrispinosus..._.............-..- 8 
PAtatanterund ata sss... 5-5. aneee ane eee eee 143 | eDiphasiaytallaxe: so8 =e a ee 20 
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i Fer se Soh ser Soobesaeaceanee 18 | Echinafachnius parma ..............-.....-. 16 
PIS IRATE CAN a o.ocn aealenlancisiswieemeee see ee 18a) Echinwsteraciwisy.-secemessas sees Leoe sae eee 16 
PAstrochele lymami —- o-. 2. e ee esos ese see 18 | Ensatella americana .....-..-...............- 14 
Astropiyton agassizii ....-..-......--..-..-. 18 | Epizoanthus americanus ................-..-- 18 
lamarckiil.- 35 Sesestsseee eee eee 18 | pacuniphilayssss-s-oseee ate cee 18 
Astrorhiza arenacea .-...-------cosssscccccns 20 | Escharina isabelliana ..............--.--..--. 16 
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UNLONAUMS | eie(oiste nine eee ee ete SuGlandulaarenicolasssscsseececcase aeons 16 


[23] 
S. Mis. 90——-55 


866 REPORT 

Page. 
Globiceps tiarella .......--.--...---- bee heninel 20 
Gyge hippolytes .........--------- -2--+------ 10 
Halocampa producta ...---------------------- 18 
Halocynthia echinata ...-......----------..--- 16 
DAML ger eee calor aetete aerate 16 
DY LILOMMIs ecaseeeeceeeseeeeeacs 16 
Tar Mm OthOo mM DLICAba as ars cwicie=teyeteislaiece laste) =! 10 
Heteroteuthis tenera ...---.---.--- seGanteaess 12 
Hippa talpoida.......-.---.----------+------- 8 
Hippolyte spina......-.---------..---.------- 8 

SCCULIMLONS Se vaeereeirersececisicie sis. 
Hippothoa hyalina.-..----.--..----.4-------- 16 
OMarus|aNeLlicanusw-cscee anisms = => ===> 8 
IEfvalin de Gia ALolhOX es sierimiasese sce aes e\-inicinale 10 
HV AS TCOALCLAUUS) so stieteinices aie cielo cea aan salsa 8 
Ey drallimantayial Cataseectecscii- oc cccnelise\elel= 20 
NGTOLE A IVOUA LA meee et wtee ale ercisierclsia cecicie a= 10 

TODUSUAPet Ee see inet ceca comes seals g2he 
TV aM ASSAODSOLELB sie o01n see wlniein is ciel releieie== (== 12 
MEQCUN Avil CUA macieia(s nee cine Sawicisalcn |e \a/eje emiviesi= 12 
Metmatonicoarmatar oa-.ossecces ss seninme eel. 
IDE NTIS ENAHIO CY. Cae kB ops masteppeed Sose Sones 10 
FASCICUIATISH ease ciemes sone ceases yeaa ae 10 
Lepidonotus squamatus........-...---.------ 10 
MepraliaamMeriCans to\- -</<.2</sjeisiseciectel ee clseisia = 16 
Weptasterias COMPta) 2 2.\.< <n... lcm niet niniel= =. 18 
ieptochinumialbidtm <2 ..2 season ens see 16 
var. luteolum .--.....-. 16 
Leptosynapta girardii..........-.--.-2..s.--- 16 
MEU Di aioe =. saraieoteetors = ees e tie =e teats 8 
emarginata.....-. pe hoaceuade seule cist cee 8 
ISI AROCOANI CA cea): sa eect else ssc cin om a 10 
Mimmlusipolyphemus i 2ajena= 2 ee memteemcienaeie 10 
PV HTOLIM ALITtOLES. .<2%5 22 os sims = aicfoe a jaieig tea ate 12 
alliatairee ses mesic sce aie sirtcistees alas 12 
MOIS toe eoeise teeee aussie see e cece 12 
IL GIy ORR eee rapeaecesconeHeConaUnCoSoche. 12 
Mophothuriatabricit 2-62 siocseciea gece cee 16 
Wumabiavheros’.ol.5. 0s ecce AMOR OU SA See mOmae 12 
MBCOMASADULOSA os eccecciveseccsseernicctaes 14 
MancanitamNeliCinain a2. <5. ciccocelececences cee 14 
Mio calO passe vac cemscie sac stimoeciasinciel (aha se 8 
Melampusilineatus: 26 cccjcesee ee Sexe ccc 14 
Membraniporai pilosa. ..2..0-2----ca<sec+-eous 16 
Metridium marginatum ...................--. 18 
Microcionaproliterd ie: -.csie<tzasiccc-s-acea dee 20 
IModiolawm odiolusissens<-s.2a = eee ection osee 14 
Diicatulayjerescct. cs cscs csc eee 14 
Mol aulatanenatanesocas cos ote anise ese nee 16 
MANN ALLONSIS sacs = sce weiss secre oo 16 
PELOLULOLMIS sees cs eneeece ne 16 
Minlimiailateralis Sscccece cece ce onceccec ce 14 
Mind aire tase ce iecessicmciseat eeccieencin’ enioete 8 
EVE AT QPON ATI Ae ate winks etnies 2 fein sia.si2 © ciene'sre's = 14 
VE SISh aM OLIGAN Ae. see c ce emseeeine secis ees Gaels 8 
IOI Ss = eos seisiarseiecsistcesies viet wcisciee 8 
MM tLUSIEQUliS seats ee nce eren eeu cae eee 14 
MNeplithysicwen, jue sacewecete se atescaies locas 10 
INCISAhiac crs Naess ceicmise wesc Saco 10 
Neptunea decemcostata.-...........--.------ 12 
INGLeIS| POlagicaina. ccc sejanecen eamenicecieceece 10 
WANONS: coc teen we cis cete agers soseee ces 10 
INeverita. duplicata2 222s. -ceseseseencse sss: 12 
Nothria conchylega.......-...... alot ievereisteiase 10 
Opalingd -22.).ccste~wstionsoeeswseesete cas 10 


OF COMMISSIONER OF FISH AND FISHERIES. 


Niuculamproximar case. secsice ate ase eee eerie 
Nymphon birtuimy soc se oafeeliem eee eee 
Qbeliaiseniculata, — oo ssc enemies emer 
dichotoma, 2.2 Sea. coe eae eee 20 
Octopus}bairdii |. ee sesame eee poe 
Odontaster hispidis) 2s. -- 2-4-4 eeeeee eee 18 
Ommastrephes illecebrosa......,...-..----.-- 12 
| Ophiacantha millespina...........----.2.---- 18 
| Ophiocnidaolivacea; 2-2-2 -2- sceeeeeeeeeeeee 18 
Ophioglypha robusta.. 22. ..2.-+-.sseseeeeeeee 18 
SarSil. ses 2sk oc: oe CR ee ee 18 
QOphiopholis aculeata, --..5-.---.cs-o-eaeeeess 18 
Opioscolex clacialis< 2. ....<-2-e=ledeeeeeeee 18 
Orchestiaiamilis. 2:. .<. Jc... .2 oe ee eee 10 
Ostrea, virginica... 2.55. .cclemeleeon se eee eee 14 
Palemonetes vulgaris......2..--2 22 -ssseeeeee 8 
Pandalus boréalis’ .22c.20 0 sccecsee sa eeeeree 8 
leptocerus..........--< BE so So 8 
WMONTAP UT. .2se< 2 sescerlee eee 8 
PLOPINGUWUG! < fee canister settee 8 
Panopeus' Sayi:.. 22 2< 2 oc see Se see ace aeeeeeee 8 
| Paragorgia arlhorea:-.<2.,5--2-22sse=eeeeeeee 18 
Parapagurus pilosimanus.........-.-------2. 8 
|) Pecten irradians ....-2<2.clssee ces eeeee eee 14 
tenuicostatus) <2... coc.-sedeeu seem 14 
VAUPOUSig552c os cie le maine eaten ete 14 
Pennatula aculeata..... 2 J: -c-=- = sss eeeaeeeee 18 
DOTEALIS) . 2-55 <2.c02cee cece sees 18 
Pentacta frondosa#...-..----<--<- Soares Sconom ati 
Perophora, viridis? <2 -..c-9-ce- cree eee 4heG ale 
Petricola pholadiformis .........-...----.--.. 14 
Phascolion strombi..-..--..-.-.- Jae: Soe 12 
Phascolosoma gouldii:.... Jo... .)scsseeeoenaees 12 
| Phoxichilidium! maxillare .-2._ 2. >-sceeeesesee 10 
Pinnotheres maculatus... ..0.--0.-ccsteseee cee 8 
Platyonichus ocellatus....- MEEROReUOS Seas 8 
Plenrobranchin tarda: ... j-acas esse eeeeeeee 14 
Podarke obscura. o.2----22-esseeeee eee eeeee 10 
Pontophilus: brevirostris..-..2-..ssseene see 8 
MOLV.OSICUS = qacieci eee eleeee eet 8 
POraniagiGTan C18) = oo =m =m cinlslel ee ae eee 18 
Potamilla reniformis: -~ <5 <</2cs2<0 oseeaaeeeetr 12 
| Primnoa Teseda coo-scccce ec ceteereeeeeeeee 18 
Ptilocheirus pM Suissa ee 4-26 ee eee 10 
| Purpura lapillus._........-. dts dose SG ree oes 12 
Raphiodesma lingua. ....--...2.02 ---es0----55 20 
Renilla TenifOrmiSice <5 18 
Sagartia ab ySSiGola soci. = nie lele steele eee 18 
Sacitta elegans) <2 5.2 - vaca cicweciie eee relents 2 
Silt Peer eeeOEpeerEprcteeccoccconecassd2osSo¢ 16 
Salpacahotist. ss. os ac = coc celeste ae eels 16 
SaxicavavabChiea, oc - secre acre oalceree iaeeee eee 14 
Scapharca transversa....---.-------+--------- 14 
Schizaster fragilis? 2. co~ >see 16 
Sercvestes archicus:.- 9-0. csiees si eee 8 
Sertularella polyzonias....-.---..-----cee=-=6 20 
tricuspidata...-.-....----2-+.--.- 20 
Sertularia cupressina .........---.-----e.--<- 20 
PumMilal. .\. «seco s we onsen 20 
Spirorbis borealis....... .......--2-- e--ceweoae 12 
MICiMOS Seeceecs eles cm cmoe eects 12 
Spisula Ovalis: = scseceacece sees y= eee 14 
SOlidISSIM 9) A-.ccceaa-ca eee oot eee 14 
Stermaspis foSsor)..--c- ese so-so ee eee 12 
Strongylocentrotns dvébachiensis -....------- 16 


ee SS ee a ee 


—_ 


[25] INDEX. 867 
Page. Page. 

Suberites compacts scesseeseseseeeeees see a= P20 el rachydenmon albus! es. ser aces m= na 14 
Sycotypus canaliculatus ...-..--....-.--.---- 129) Eritiactmivatiaia =. 25-22 = 528 aie ata etal iare 12 
TE aThis FaNO ONE) So55 soeees shoe sce sscooseoueeae TW) Taka olhvexate aru Eee aR oe) Bascoase es emo 12 
Malorehestia longicormis --ss.cess+---- cen == 110) 1] LOATH Toe MoS soctiaces secacseececoeesctce 10 
shemorar LON oe LCOMS sess eetentla se etl ale == 109 (HWirosalipimss Gin creale tac. eerie eno na see eee a 12 
Terebratulina septentrionalis.......-..--.--.- Ge URGcina call Osaleaeeseees aac |e eee caer 18 
EReredO mes otara’ «6 so.ceaiiemeee ee cess === 14 | MIKI « eee aoa Seo ancsodevenoceSecasr 18 
Molhwaioravata .-.-- ~<a sas-=--s— 00 once QO Vienericardia, bones s:c--...---s-mescee tener 14 
Themisto bispinosa :--..---.---- Se See0senbc0nc i Wien MS TNENCONAn Qe. eer seem aaa eee eeee 14 
Eibelepus) cmcinnatus)-s-eeeceme i=l <i-\1- ems 12 | Wesiculanadiehotoman. 2-2 yaqie see e-ieer 16 
Mhyone briareus)-.-.- << 6-5 s6ces~.~<*---------- a) Watt arene boxe thik harem see saga ocoecoasscc 18 
Thysanopoda inermis ......-..----..--------- 8 | AN Cores ley | inmanielley Senseo enanoceSooscanemocice 14 
MO) AYE KOE) 4 eoooceaces|.0 5508055 8 | SHijoynilite Sao sec cons cocsugsu.Joadeus 26c¢ 14 

PROubeMiey COMM Bo o.=- 0.0 = ole stelieeleletelelelstalatsi-isi==(=1> 14 | thraciformis'.---...-.- Seosteaeee Seioeee 14 
mrachydermonm LWDEL: < ess eceileleleelen\- =~ ~~ IG HADES een bGoodah CoobSoEEUnecouoceseesanane: 8 


APPENDIX E. 


MISCHLLANEHOUS. 


TABLE OF CONTENTS. 


1PUGVEN@ Od See EN cc. 3 0 SE a a eye a SE Rae SER hee er 
TL SHt, GLP LR RT Ve ee eis SS ce TEE ae eee ese ee EH a 
List of the dredging stations of the U. S. Fish Commission, 1871 to 1879 ....... 
JRF Od akigiley iste nioy iste aeeooneesoos Seccoc 

Fish Flan WESSi TOMBS ees oace saeco 

Report of the dredging stations of the Albatross for 1883........-.-- ..--2. --05 
ALDOOSss HOLL BoAe ree see senate eee 

PAUDATHOSS' ALOT COON eenico oe se ee eee eee 

HAUT OE iy? Istss Koad akinboe Soa5 coooeooe 


Albatross for 1887 (up to November 1)-- 
List of dredging stations occupied by Coast-Survey steamers, 1867 to 1880 .... 


List of dredging stations of the Challenger in the Atlantic, 1872-76... ...--.---- 
Travavleur in 1880 and 188) 222224... -2.<cs-2- 
TROVOULLCUT AN UCC Seersae see eae eco eer eee 
TAGUSMOAR AM LEG auice was Seacetice sem clccanrielaeeee 
ashingitoi aie leslie: ae ee ve saci eemeistt = oer 


Norwegian North Atlantic expeditions, 1876—78 

Swedish expeditions of Nordenskjéld, etc., 

Ifsrisy, isis dicvis = Cane soodsosenmeaseoacseads 

Danish Arctic expedition 1882~83.........---- 

British steamer Lightning, 1868 -....---...---- 

British steamer Porcupine, 1869 .........--.--- 

British steamer Porcupine, 1870 .......-------- 

Notice of dredgings of the British steamer Shearwater, 1871...-.-.-.---------- 
List of dredging stations of the British steamer Valorous, 1875 .....--.----.+--- 
British steamer Anight Errant, 1880 --.--------- 

Britishssieamenr, Miton ss tse. o ss) 224 ce syne 

Notice of dredgings of the Swedish frigate Josephine, 1869 -......--.----.------ 
Classified list of deep-water dredgings of the U. S. Fish Commission north of 
WN® BAW EM aGSs Gocs S660 nace DEdede Sebo UOSObS UEedan BEOb Ea boApSubooDse cage 
Serial temperatures taken by the U. S. Fish Commission steamers Speedwell 
aynal AWEni eR er 8) Bob oos eoonouisnoneS Goan booo oe oo SuOBeeored nebSsnd obese 
Record of speed of five trawlings and soundings by the Albatross, July, 1883. -- 


871 


101 
164 
107 
108 
114 
115 


116 
120 
124 
124 
126 
128 
128 


MN ya ED CNT ay ae 


Se TP me : 


i } a a) 
tabs 
” 
° 
. ' 
7 : 
4 1 
. 
, 
. 
. 
oe 


My, NUererenee lm Te Tai 


°- + 


XXIX.—LISTS OF THE DREDGING STATIONS OF THE U.S. FISH 
COMMISSION, THE U. S. COAST SURVEY, AND THE BRITISH 
STEAMER CHALLENGER, IN NORTH AMERICAN WATERS, FROM 
1867 TO 1887, TOGETHER WITH THOSE OF THE PRINCIPAL 
KUROPEAN GOVERNMENT EXPEDITIONS IN THE ATLANTIC 
AND ARCTIC OCEANS. 


PREPARED BY SANDERSON SMITH. 


PREFACE. 


The records of the dredgings and trawlings executed by the U.S. 
Fish Commission from 1871 to 1879 were published in the Fish Com- 
mission Report for 1879 by the author and Mr. Richard Rathbun; those 
of the Fish Hawk from 1880 to 1882 in the Bulletin of U.S. Fish Com- 
mission for 1882, by Mr. Richard Rathbun ; those of the Albatross from 
1883 to 1886 in various volumes of the Fish Commission reports. The 
dredgings of the Fish Hawk from 1883 to 1887 and of the Albatross in 
1887 have not yet been published. 

Although separate copies were printed of the lists from 1871 to 1882, 
the seattered manner in which most of these lists appeared in various 
publications and associated with great masses of other material has 
rendered it very difficult to bring together a complete series of them. 

The completion of the accompanying series of charts, on which all 
the dredging positions of the U. S. Fish Commission, the U. 8S. Coast 
Survey, and the British steamer Challenger in North American waters 
are laid down, has rendered it desirable to bring together and complete 
all these scattered lists, together with those of the Coast Survey and 
the Challenger. The opportunity has at the same time been taken to 
collect together the records of the. dredging operations undertaken by 
the British, French, Italian, Norwegian, Swedish, and other European 
Governments in the Atlantic and Arctic, the results of which are of al- 
most as much importance tous as of those carried on upon our own coasts. 
These are scattered through a great number of works in various lan- 
guages, and many of them very difficult to find, and have in many cases 
never been reduced into the form of tables; so that the task of bring- 
ing them together and putting them into shape has been a somewhat 
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laborious one. It has been endeavored to present as nearly complete a 
set of these records as possible, but no doubt some will be found to have 
been omitted which ought to have been included. Excepting in the 
Arctic seas series consisting mainly of shallow-water dredgings, such 
as those in the Baltic, have not been included. Of other expeditions 
which have made important dredgings no lists, so far as is known, 
have ever been published. It will be noticed, also, that the amount of 
detailed information given in these lists varies very much, some giving 
only the position, depth, and kind of bottom, whilst others contain full 
particulars of temperature of air, surface, and bottom, drift, ete. They 
are here presented essentially as originally published, with some slight 
changes of arrangement for the sake of uniformity, and with foreign 
measures or temperatures accompanied with their American equiva- 
lents. The sources from which they were derived are, as a rule, stated, 
hut with some exceptions. 

A large part of the dredging positions of the Coast Survey were 
published by Professor Agassiz in the Bulletin of the Museum of Com- 
parative Zoology at Cambridge, Mass. Those of 1867, 1868, and 1869 
made by Count Pourtales have, however, been rendered definite by 
reference to the original charts and records in the Coast Survey Office ; 
those of 1872, made by Dr. William Stimpson, have been added from 
the same sources, and a few other additions and corrections have been 
made. 

The prefatory notes attached to each, both of the American and for- 
eign lists, will render unnecessary any farther explanation of their 
sources or peculiarities here. 

The five large charts accompanying these lists require but little ex- 
planation. They relate only to the work of the Fish Commission, Coast 
Survey, and Challenger on and near our Atlantic coast, as it was not 
found practicable to publish at present charts illustrating the dredgings 
in other parts of the Atlantic and Arctic, although such have been 
prepared. 

' Every dredgiug made by the Fish Commission or the Coast Survey 

has been placed upon one or the other of these charts, except where the 
scale compels their omission or where the position was originally so in- 
definitely stated as to render it impossible to place it accurately. Of 
both these classes special lists are giveu on the charts, pointing out the 
nearest station which is placed on the chart. 

A few words may be added to explain the special objects of the four 
small charts and sections placed upon the chart of the Caribbean Sea. 


The little chart of the Gulf of Mexico and the northwestern part of the — 


Caribbean Sea serves toshow parts of the Gulf not included on any of the 
large charts, to give additional contour lines, and to direct attention to 
the remarkable regions of deep water existing in both seas, and espe- 
cially to that one marked as the Sigsbee Deep in the Gulf of Mexico. 
The bottom of this is almost a perfect plain, varying im depth over a 
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very large area only from 2,000 to 2,050 fathoms, as is shown by the 
east and west section across the Gulf, which is also given. 

Lhe three sections, from the Cultivator Shoal, or George’s Bank, 
from Hatteras, and from Charleston, illustrate the general fact of the 
very gentle slope of the sea bottom along our eastern coast until the 
depth of about 100 fathoms is reached and of its very abrupt descent 
beyond that line, whilst they show the very different distances from 
shore at which this line is found. 

Thetwo sections showing the temperatures in the Mediterranean and the 
Caribbean Sea illustrate the fact that in a deep basin closed by a barrier 
of shallower soundings no change of temperature occurs from a depth 
corresponding with that of the barrier to the very greatest depths. In 
the Mediterranean the temperature found at a depth of about 120 
fathoms, that of the Straits of Gibraltar, is about 574° Fahr. and does 
not vary to a depth of more than 2,000 fathoms, whilst in the Caribbean 
and Gulf of Mexico the deepest channel communicating with the ocean 
appears to be about 800 fathoms, corresponding to a temperature of 
394° Fahr., and below this depth this temperature is invariably found 
down to 2,000 fathoms and more. The temperatures marked upon the 
section of the Gulf of Mexico illustrate this fact more fully. 

The other temperature sections show the very rapid diminution of 
temperature from the surface and the very low temperatures reached 
in great depths. 

As, after the preparation of the chart of the Carribbean Sea, the see- 
tions illustrating depths and temperatures were found, when reduced, 
to be too small for convenient use, enlarged copies of them are given as 
separate plates, numbered 5a, 5b, and 5e. 

The tables of serial temperatures, taken by the Speedwell, Fish 
Hawk, and. Albatross, afford the means of studying these changes of 
temperature in greater detail. These tables, like those of positions, 
have been scattered through numerous volumes, and, as requiring the 
aid of charts for their intelligent use, it has been considered best to 
bring them together in connection with these. 

The hydrographic stations of the Albatross having been published 
for the most part by the Hydrographic Office as well as in the Fish 
Commission reports, and requiring only very rarely to be referred to by 
their serial numbers, the lists of them have not been reprinted. 


LIST OF CHARTS. 


Dredgings of U.S. Fish Commission in Gulf of Maine, Nantucket and Vineyard 
Sounds. 


. Dredgings of U.S. Fish Commission in Nantucket, Vineyard, and Long Island 


Sounds. 


.3. Dredgings of U. S. Fish Commission, U.8. Coast Survey, and Challenger, from 


Cape Canaveral, Florida, to the Grand Bank of Newfoundland and the 
Flemish Cap. 


. Dredgings of the U.S. Fish Commission and the U. 8. Coast Survey in the Gulf 


of Mexico and adjacent parts of the Atlantic Ocean and the Caribbean Sea. 
The Florida Reefs are also given as a separate plate of enlarged size, num- 
bered 4a. 


. Dredgings of the U.S. Fish Commission, U.S. Coast Survey, and Challenger in 


the Caribbean Sea and adjacent parts of the Atlantic Ocean. 

[On this chart have been placed four small subsidiary charts and sections, 
as follows: (1) A small chart of the whole of the Gulf of Mexico, with 
additional contour lines. (2) A section from east to west across the Gulf of 
Mexico, with temperatures. (3) Several temperature sections in Atlantic, 
Caribbean, and Mediterranean. (4) Three sections of the sea bottom, com- 
mencing at the Cultivator Shoal, Cape Hatteras, and Charleston, respéct- 
ively. For turther explanations of these subcharts see the preface. In 
order to render these sections more convenient for use the second, third, 
and fourth are also given of about four times the size as separate plates, 
numbered 5a, 5b, and 5e.J 
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LISTS OF THE DREDGING STATIONS OF THE U.S. FISH 
COMMISSION FROM 1871 TO 1879, INCLUSIVE, WITH TEM. 
PERATURE AND OTHER OBSERVATIONS. 


[Arranged for publication by SANDERSON SMITH and RicHARD RATHBUN. } 


The following lists include all the recorded dredging stations made 
by, or in connection with, the United States Fish Commission, from 
its organization up to date. The stations are, for the most part, ar- 
ranged chronologically, and are designated by four series of numbers or 
letters, as follows: One series of numbers, from 1 V to 87 V, with letters 
appended, represents the stations for 1871. The 1872 stations (in the 
Bay of Fundy) are designated by letters from ¢toz. Those for 1873 
are indicated by a second series of numbers, from 1 to 212, with B. 
(Bache) or Bl. (Bluelight) added, according as the dredgings were car- 
ried on from the steamers Bache or Bluelight. In this series, however, 
are also included the stations of the Bache for 1872 and 1874, as well as 
those for 1875. The last series combines all the stations from 1874 to 
1879, inclusive (omitting 1876, during which year sea-work was sus- 
pended), in numbers running from 1 to 769. For the sake of obtaining 
greater uniformity in recording the stations ou charts, as explained fur- 
ther on, the stations for 1874 and 1875, originally numbered separately, 
have been united with those from 1877 to 1879, and given numbers fol- 
lowing 1879. ‘The numbers for these later years run as follows: 1874, 
from 400 to 580; 1875, from 600 to 769; 1877, from 1 to 128; 1878, from 
129 to 238; 1879, from 239 to 378. 

The stations of the Speedwell for 1877, 1878, and 1879 are indicated 
by numbers only, and are readily distinguished trom those of the Bache 
and Bluelight, which have B. or Bl. affixed to them. In the following 
tables the localities given are taken from the original record books, 
whenever such exist (7. e., for all the work of the Speedwell and much 
of that of the Bluelight—101 BI. to 166 B1.), with some other notes added 
to facilitate the finding of the localities on the chart. In many cases the 
positions were marked, at the time, on the steamers’ charts by the com- 
manding officer, and all such positions have been adopted, even though 
differing somewhat from those given by the record books. From the 
nature of the operations of dredging and trawling, it becomes almost 
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impossible to estimate exactly the changes of position caused by cur- 
rents, ete., especially when out of sight of land, and in a few cases the 
positions were not placed on the charts at the time, and the bearings 
given do not suffice to fix them very accurately. It is believed, how- 
ever, that but few positions are rendered uncertain to any great extent 
by either of these causes. <A large part of the positions determined by 
the Bache were originally given by latitude and longitude. The other 
latitudes and longitudes given in the tables are intended to serve as 
the readiest means of finding the localities, all of which are either thus 
designated or are referrea to as being near others which are so. The 
bearings given for the Speedwell’s work in 1878 are true; the others, 
with a few (unrecognizable) exceptions, are magnetic. 

In the last column of the tables the letter indicates the apparatus em- 
ployed in dredging: D., Dredge; Ag. D., Agassiz Dredge; R. D., Rake 
Dredge; T., Trawl; Ag. T., Agassiz Trawl; O. T., Otter Trawl; Tan., 
Tangles. 


STATIONS FOR 1871, IN AND ABOUT VINEYARD SOUND, MASSACHUSETTS. 


During this, the first year of the Commission, the dredgings in shal- 
low water were made partly from a sail-boat and partly from a steam- 
launch, and those in the deeper waters from the United States revenue- 
cutter Moccasin, Capt. J. G. Baker. The dredging stations numbered 
in all about 259, but to avoid confusion in laying them out on the chart, 
they were combined into 87 groups or lines, each including from 2 to 9 
stations, the lines being designated by numbers, the stations by letters. 
In this manner they were represented on the large chart accompanying 
the Report of the United States Fish Commissioner for 1871-72. In 
making up the present list the same arrangement has also been followed, 
and where all the stations of a group were of the same nature, they 
have been located collectively ; otherwise the exact position of each sta- 
tion has been given. 

Dates are not prefixed to all of the inner groups, as many of these 
include stations made on different days. Temperature observations 
(with Miller-Casella self-registering thermometers) were taken at most 
of the outer stations, as recorded in the list, but were omitted at the 
inner ones. The dredge was the implement most commonly used for 
scraping the bottom, but the beam-trawl was also frequently em- 
ployed on the smooth inner grounds. The rake-dredge was worked a 
few times off Gay Head and the tangles very rarely, in only a few 
places. The characters of the many localities.gone over in 1871, as well 
as the species of animals found inhabiting them, are fully discussed in 
the “Report upon the Invertebrate Animals of Vineyard Sound and 
the adjacent waters, with an account of the physical characters of the 
region,” by Prof. A. E. Verrill; contained in the Report of the United 
States Fish Commissioner, Part L, for 1871-72. 
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Note.—The serial numbers in this table from 1 to 87, inclusive, should be read 1 v, 2v, 3 Vv, etc., to 
correspond with the charts upon which the positions are so designated. 


q 

a. 

8] Date. 
a2 

i 

od 

nN. 

1871 
2|June 30. 
3 | July 11 
4/June 30 
Bill eeetes sc.ais 
6 | July 20 
Mi ociactce ac 
8 | June 30 
9; June 29 

| 
10 | July 24 
DG esiees Se = 
MGs crests ia-<'s 
DW cies wicss nix = 
4a oeces=as 
1165) Ea ae 
LGM erie cisisieein 
vid eye osie bss = 
18 | July 24 
DON ceeccocee 
QOHossscewess 
21 | June ay 
June 28 
22H eves cskee 


Poitit and Falmouth Harbor. 


A , Temperature. 
. pfs q o : 
Locality. 2g Nature of bottom. g 8 
og | 5/3 
A 4/ asa 
a,b. Off Little Harbor, Wood's Holl. . 14-2 | Covered with eel-grass|....].....-].... 
a,b. Off Little Harbor, Wood’s Holl, | 2-33) Rocky, small stones. =ie'|lejat=iai||e wiaieer'| ee 
between Nobska Point and Nona- 
messet Island. 
a, b,e. Off Great Harbor, Wood's Holl, 23-93 Rocks, gravel, &c..-...|....].....-|-.c. 
from south of buoy R. No. 4to Great 
Ledge. p 
a, b, ¢, d, e. Beginning nearly the same | 34-123! Rocks, small stones, &c)....}.....2/.... 
as No. 3 and extending to beyond 
buoy R. No. 2. 
Wo0o0d’sHol!: 
a,b. Southeast of Nonamesset Island..}| 33-54) Sand, gravel .....-..-.)....[...2..]0... 
c,d. Between Nonamesset Island and 3%| Rocks, stones, dead |....]......].... 
Great Ledge. shells. 
e. Off Mink Point, Nonamesset Island. . BAI Co eed OjHemiste soe se cadoce o|lsemele sean See 4 
J,g. Mouth of Great Harbor..........- EE EROS Peer ar er mosadeeed yocd Pecenc sce. 
Vineyard Sound : 
a, b. Between Nobska Point and Fal- 2. Covered with eel-grass}....}......f.. Wie 
mouth. 
c. Between Nobska Point and Fal- 3-5 | Gravel and shells..... Seen (ee 
mouth. 
d. About § mile south of Falmouth.... $e OWdecdeccescescces atl ee ee 
e,f. Between Falmouth Harbor and PR Seek eS eaneecoecccacncd need Seco bos . 
Western end of L’Homme Dieu 
Shoal. 
a. Lackey’s Bay, Vineyard SOUNG=eees|sesee ace Covered with eel-grass}.._.}......].... 
b, c,d. Lackey’s Bay, Vineyard Sound .|........ Gravely sn tose ence one c|iaece ae | aoe A 
a, b, c, da, e, f, g. Vineyard Sound, off 7-10 | Rocks, gravel, small |..../......|.. es 
Nonamesset Talend and Wood’s Holi. stones. 
a, b,c, d. Vineyard Sound, south of Lit- 7-12 | Rocks. 
tle Harbor, Wood’s Holl, 4, to 14 miles 
from Nobska Point. 
Wood’s Holl: 
a,b,c. Passages betwoen Nonamesset Fee Sofbimud esac te sericea tates | ae 3 
and Wes shon Islands. 
@. Hedley BN odio eane neseacocseose sqod aoscciceciac 
(Pipe Between one Neck and Nona- 3-64| Hard gravel ...--.-20.|.6..|-<cce|sce 5 
“nesset Island. 
Wood's Holl Passage: 
a, b,c. Of Nonamesset Island........-. 33-43 Fine Bereveh dead |e -c).ccecs|sem : 
weeds. 
d, c,f,g. Off Uneatenn Island .......... Sih: Sand iStONES = cescsaee| ans noeees ee : 
a,b,c. Wood’s Holl Passage, between 23-58] Sand, gravel ......-.2.|..2.|.-.c0e|--26 
Long Neck and Non amesset Island. 
a, b. Mouth of Great Harbor, Wood’s 1227) (UGravel; 600 cocoa seers aslo ciss| sence oe 5 
Holl, from off Bar Neck wharf to 
midway between Mink Point and 
Parker’s Neck. 
Wood’s Holl, in the passage-way to 
the oast and south of Ram and 
Bluff Islands : 
ape DEH OC EV ewcleinsices lee sielcie«|(Jase] eae sel otclee 
C, 25-54) ca GO). see cele 
e, $ g. In Great Harbor 5-10 Rocky, sand 
a, b,c. Wood's Holl, buoy No. 3, Middle 2-24) Gravel, small stones, |....]...... on 
Ledge to Lone Rock Spindle. shells. 
a,b,c. Great Harbor, Wood’s LON |) I= 14) | ROCKS! sceece siseeslee =) sess] celseieiell ere as 
near buoys No. 12 and 14. 
Mouth of Great Harbor, from Bar} 12=144/..........2. 02-220 .-0--.|.20.]scccnc} oe . 
Neck to east of Nonamesset Island. 
0 Dee ae eon ce seule Seeks Mud and eel-grass ....|-.-.|---.--|.-. 5 
CONE AR iy Reale oy Se A Sie ee cel ee ape eee TRO CKSNELCH. 2 a nlere sc icies| leeets lloeetereial tere 
a, b, c,d. Mouth of Great Harbor, from } 23-124) Hard gravel...-....-..|....|.-...-|--- 5 
off Bar Neck wharf to midway be- 
tween Parker’s Neck and Nona- 
moesset Island. 
a,b. Mouth of Great Harbor, between 1-83 Gravel, mud, weeds ...]....]....--]-. ac 
rin 3 Neck and Lone Rock Spin- 
a,b,c. Mouth of Great Harbor, be- IEKGt RG Travel, OcC s4-4n se cee(n| ome (eee ae ae on 
tween Nonamesset Island and Par- 
ker’s Neck. 
a,b,¢,d,e. Vineyard Sound, southeast- 6-10 | Rocks, gravel, smali |....]......]... 5 
er ly from Nobska Point about? mile; ; stones. 
all near together. 
.| Vineyard Sound, between Nobska WOE) rewaacnnvne wenn -~ <n wn| === alle seee=l| me . 
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Serial num- 
ber. 


| 


a, b,c, d,e, f. Between Nobska Point 
and Falmouth, and south of Fal- 
mouth, about 1 mile. 

Vineyard Sound: 

a,b. About 12 miles south of Falmouth. 

c,d. North of west end of L’'Homme 
Dieu Shoal. 

a,b,e,d,e. Vineyard Sonnd, between 
Waquoit Bay and Falmouth. 

a,b, c,d,e. Vineyard Sound; a line of 
aredenies arallel to No. 25, and 
from ; $ a mile firther south. 

Q7 |noee -----| @, 6. Vineyard Sound, about midway 
between the western part of 
Avy a Dieu Shoal and the main- 
lan 

Vineyard Sound : 

a,b. Off western entrance to channel 
between L’Homme Dieu Shoal and 
Hedge Fence. 

c, d,e,f. South of western end of Hedge 
Fence. 

a,b,c. Vineyard Sound; aline parallel 
to, and just south of, eastern half of 
Hedge Fence. 

a,b. Mouth of Vineyard Haven, be- 
tween East and West Chop. 

Vineyard Sound: 
eae een Hedge Fence and East 
0) 

c, d, é. North of East Chop and off 
Viney ard Haven. 

a,b,c. Vineyard Sound; line running 
east and west, north of eastern half 
of Hedge Fence. 

Vineyard Sound: 

a,b. South of eastern end of L’Homme 
Dieu Shoal. 

c,d. Southeast of same shoal 

a,b,c, d,e¢,f. Vineyard Sound, between 
eastern end of L’Homme Dieu Shoal 
and Wreck Shoal. 

a, b,c,d,e. Vineyard Sound; line run- 
ning east and west between Wreck 
Shoal and 1 mile off Waquoit Bay. 

a,b, c,d. Nantucket Sound, between 
Wreck Shoal and Horse-Shoe Shoal. 

Ole leeeuccces Vineyard Sound, off north side of 

Martha’s Vineyard and nearly 
parallel with the shore, distant 
from shore 4-3 mile: 

a,b,e,d. Between Martha’s Vineyard 
and Middle Ground. 

e,f,g. Off West Chop 

h, TeOt KastiChop cnc cicesine's ss ese 

Vineyard Sound: 

j a. About % mile north of center of Mid- 
dle Ground. 

b,c. Just off center of Middle Ground. 2 

a,b. Vineyard Sound, about midway 
between Nobska Point and Middle 
Ground. 

a,b,c,d. Vineyard Sound, between 
Wood’s Holl and Middle Ground. 

Vineyard Sound: 

a. About14 miles east of Nobska Point. 

b. About z miles southeast of Nobska 
Point. 

a,b. Vineyard Sound, off Tarpaulin 
Cove. 

Vineyard Sound : 
a,b,c. Line of dredgings off northern 
half of Naushon Island, parallel to 
shore, distant about 4 mile. 

d. Continuation of same, 3 
Nonamesset Island. 


July 3 


1871. 
23 | June30 ; 
July 8 


28 | July 20 


mile off 
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ek Temperature. 
a _ 
ad : : 
2g Nature of bottom. 8 g 
eae . ne a 

og ne 5 \o6 
A qd) nm |}Aa 
43-10 | Gravel, small stones, |....|...... moe 

shells. 
BEANO Vosccdesuscatcayccaccepee a tee eee a 

Dalles) | Noreicicia cieiersinia a wisiateierelae iste] aera eerie ailletoiere 

3-5 | Sand, shells, eel-grass.|....]..... Alisecie 

6-13 | Gravel, shells.........--..Jo5--|eoeeee | meee 

53-13 | Sand, shells, eel-grass .|....]...... aes 
5-6 | Sand, stones,sca-weeds]....|..... allows 
10-12 | Sand, gravel, small syale's le aetsteta (Sere 
stones. 
54-12:| Gravel, &6)252..<cnes|sscelseseee re. 
5-7 | Sand, cel-grass, algo. ..}..-.|....- PY 
10-13 | Sand, gravel, small |....|......]... * 
stones, 

92199) 50. dO echoes veces pees eee ee , 
11-123) Gravel, &c.--.. Boones bsodiloccoaellss os 
BLA 198). dO cn ccceseeesaecnes (seat sean eee 5 

BBR). CO. felaiciatne ors ata sioresetel|latetete| etete etal ee we 

5-7 Gravel, hard: | mud} |es-slsssceeeee 5 
sand. 

4-73| Gravel, shells. --...-..|..2.|sccseelocee 

48-153} Astrangia, sponges, &c}....}...-..|---. 

5-11 | Gravel, stones, rocks..|....}....--|... 5 

9-13) | Rocks! sand)... sec </a nc |resallece store eee 

41-9 | Sand, stones ..-...-.... Reed bemcot| scans 
TO=14s\ Grravelisecresac sess sfallbetace aes 
OFS |e a0) cfeteotsictei ton eis earners =o =i aint loleteee 
12-134 Stones, PTAVOle sce ws] sb eter Seee 
10-13 | Gravel, stones, sand aod esetiee [betes 

43-63] Small stones .....-...- ath lecciseel [eee 
LOSTO| oe ORR ae este eeeeee a sepa erste | eee 

103—159|| (Gravel-cesemacsneeaisic a/s/2|Mecistotel helene 
10-123) Gravel, hard sand..... ay saeco 
103-113 


Gravicles tiene sceneries setae | Peocds [ se8 


[8] 


Pe 


Date. 


EISTS OF DREDGING STATIONS. 


Locality. 


a,b, c,d, e. Vineyard Sound; line about 
arallel to last, off northern half of 
aushon Island, about 1 mile from 

shore. 

a,b. Vineyard Sound, off Quick’s Hole. 

Vineyard Sound, off the Llizabeth 

Tslands. 

a,b. Off Pasque Island 

c. Off Robinson’s Hole 

d,e. Of south end of Naushen Island. . 


A ii\cesasae~ << a,b,c,d,e. Vineyard Sound, off west 


52 


67 


July 14 
July 17 


5 
July 14 


seme ewcees 


side of Martha’s Vineyard, between 
Menemsha Bight and Cedar Tree 
Neck, 4 to 14 miles trom shore, and 
nearly parallel to it. 

a, b,¢,d 


a,b, c,d. Vineyard Sound, same as last, 
4-4 mile from shore, and extending 
about 14 miles both north and seuth 
of Cape Higgon. 

Vineyard Sound: 

a. About northeast of Gay Head, 44 
miles. 

b. About west of Lucas Shoal, 1} miles. . 

a,b. Vineyard Sound, Menemsha Bight. 
neva Sound, Menemsha Bight; 

a,b,c 


a, b, c, d. Vineyard Sound, north of 
southwestern extremity of Martha’s 
Vineyard, 3-1 mile from shore (c,d, 
off Menemsha Bight). 

a, b,c, d,e. Vineyard Sound, north and 
northeast of Devil’s Bridge, Gay 
Head, 3 to 1 mile from shore. 

Vineyard Sound, north of Gay Head: 

a. About 14 miles from shore 

b. About 24 miles from shore 

a, b,c. Vineyard Sound, north of Devil’s 
Bridge, Gay Head, ? mile. 

a,b,c,d. Vineyard Sound, northwest- 
erly from Gay Head, about 1 mile. 

a, b,c, d,e. About same position as last, 
forming a line about 4 mile further off. 

a, b,c, d,e. Vineyard Sound, northwest- 
erly from Gay Head, 13-2 miles. 

a,b,c 

ad 


a,b,c. Vineyard Sound, northwesterly 
from Gay Head, 3-13 miles. 

a,b,c. Vineyard Sound, northwesterly 
trom Gay Head, 1-2 miles. 

a,b,c. Vineyard Sound, northwesterly 
from Gay Head, 1-2 miies; more east- 
erly than 60. 

a,b,c. Vineyard Sound, northwesterly 
from Gay Head, 1-2 miles; more east- 
erly than 61. 

a, b,c, d. Vineyard Sound, north of Dev- 
il’s Bridge, Gay Head, 4-i mile. 

Buzzard’s Bay, Cataumet Harbor: 

a. In harbor 


a, ie Buzzard’s Bay, off Cataumet Har- 
or. 

a,b. Buzzard’s Bay, between Long 

Neck and Quamquisset Harbor. 

a,b. Just outside of 66 

Buzzard’s Bay, west of Quamquisset 
Harbor: 

a. About 2 miles 

b. About i mile 

ey About tmitleyecee nc cecesec fee EN ES Sat 


Gn posoneEror a,b. Buzzard’s Bay, west of Quamquis- 


~™ get Harbor, about 14 miles. 


DS. Mis. 90> 56 


8821 


AY | Temperature. 
n 
| ing os 
Se Nature of bottom. S | 
acs aa cepa tes 
os esl isa) Il 5 
a Si team Hae 
103-153} Gravel.......... Rapoos een bossa: : 
63-83| Coarse gravel, shells ..}....|..-...].... 
(Ee Tea caneeeScomuoeosesooeeleadeoazedc| (oe ae 
Sand, shells ..... sj eavate!|'S vatel ee ciate | . 
BESO) pe oe HeRSoencoc rod) tetalliesoeclesh : 
spe eee Sand, shells, and gravel|....|...-..|.... 
OES [2 Sse seat ee Does ll Sec eee ea x 
SonoDkee Black mud, dead rous- |....]....--|.... 
sels, &c. 
Bard eee Sand #22 cen Seattle eeeees| Eee 
43-11 | Sand, gravel, shells....|....)....../.. ee 
5-12) | Sand, rocks Jcsccceseaeleeen|eceeocloe = 
1G} Minssel sists) ¢= = cies sel ece|eaemee te 4 
TAT 5 Ee Ov Use ea aa | re ee aa 3 
63-133) Rocky, dead mussels, |....].....-|.-.. 
&e. 
5-11 oO) Ueis Sertlats colclne oie ote |barats | Sae era ee . 
5-134] MOCK Yiscsn selete nsec asec] ve seer eee 
HOSTS Cie sepecciernce cece ens an | oeemtes] aeate 
paeboace ROC Ya sacigatis coe oasis |e sete lste see | eee 
aeeateee Mud, dead mussels .-..)-.2.].2.--5|2 223 
OFF ROC yisecn ceseeeweesinal| sane mecmee eee 
GETS MER doe eee aee Se seee | ete | ene ae wa 
O13 T era Ose we cecteswicwce sce aee| mason lees 
BETO E Op eae atc ieee bes ee |e : 
6-8}; Rocks, sand, shells ..-.)..2.]...02-/2. oe 
St] NANG COL-AFASE Jc. 0:5 lac] oon see eeeinee . 
aaah Sb) Sessecincconecdeiod pace pecesa sone 
i eee cere cee E 
5-64) Mlard sand) oc. soccooce|s ee elecesse|ees : 
5-64 Sand) mud). 42.5.2. scale ca| oeceecl mee . 
(Z| Hine sandy mud.) 2s. |5 sc foeeeen|eoe 4 
rae Le OO seers cicaceloat ioc |e] eee ‘ 
Ga7 4 Mid! Jos ato cgahaccec] tous eaot coleman 
BEY | gadooo cess do penoHodo-dl Buse loeosbel he : 
{ ( 
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Eh Temperature. 
m SF 
Ay 3 a8 é : 
as Date. Locality. 2S Nature of bottom. 3 8 
a og #/ 5 13 
wn A qq} a | fea) 
1871. 

OU e asisicneicne a, b, ¢, d. Buzzard’s Bay, westward of 74, Sand, gravel, stones --.-|....|2..--<|-+«< 
Quamquisset Harbor, about 1}-23 i ‘ 
tniles. 

TW ieasiacacvas a,b. Wood’s Holl Passage, between 2-631 Wine gravel : . <5. sejsc100|: -25|s5see| eee 
Long Neck and Uncatena Island. 

c,d. West of Long Neck, 3-§ mile. ---. 33-62! Rocks, hard sand. ..---|22-.|fesecatese 5 
ah ltisctieaeccs a, b,c, d. Buzzard’s Bay, northward TEBE oc nciecan nase teece cee aeets| pete | eee 


from Woepecket Island, 14-2 miles, 
forming a line running about north- 
east and southwest. 
Moilecuiscecess Buzzard’s Bay, north of northern 
part of Naushon Island: 


a,b,c. Parallel and near to shore from | 64-103) Sand, mud . ....-.....-).2..}.-2- 22}. eee 
Uncatena Island to south of Woe- | 
pecket Island. 
d. shout west of Woepecket Island, 63) Rocks)... -3.cscsecesecs|saec | seeeeelee ee 
4 mile. 
e,f, 9. Northwesterly from W oepecket; 74-83; Sand and muddy sand.}..-.}......]---. 
e,4 mile; f,1 mile; g, 14 miles. 
hoo ee ee ..| a,b. Buzzard’s Bay, northward of Woe- T¥| Mud. a2sen2tct scae base been See lees A 
pecket Island, 13-23 miles. | 
WOW eres Buzzard’s Bay, forming a line of dredg- RaQ Tice te csemnccleces eeeeecee | seen SoS ; 
ings parallel to the Llizabeth Islands ‘ 
and distant from them %-? mile. : 
ai bie. Of Naushonvisland eon. << alesse cia Blue mud vetececegeeud| een aera dge j 
d,e. Off Pasque Island .....-------..--|-.--.--- Vote stcQLO. «.a\ceersieiacs siete Noodle acl eee es 
fg, h. Off Cuttyhunk Harbor..-.-.-..-. SAH D plese secencce oom sae<jeiewiowie| Semel aeeete vane 
WOllissneccsclss a, b,c. Buzzard’s Bay, between Quick’s 34-81; Gravel, dead weeds, &¢)....|.---.. sane 
Hole and Lone Rock. 
Wiles cenee a, b, c,d, e, f. Quick’s Hole, between 5$-S1| Rocks, gravel, sand ...|....}-.--.|--ee 
Pasquelsland and NashawenalIsland. 
780 eee sone a, b,c, d,e. Buzzard’s Bay, off northern SEO TAN oc owalamessece eas pote heen ee ee eee ' 
entrance to Robinson’s Hole. d 
Usnnccisneacaciseneeacesclee<\senseasine-aiae|ania\ncinta Muga, eel-grass, and |....]...-.- Boe 
dead weeds. 
Ore wacajccnacisjsocisnicraw ane clestesislelviataeleinin.e|clclainaiclcts Black mud’ a. casscesies | eee s8n0 
Cie ce ee cena snian= nisine a anelne aaeckem =m a areicieisvats Blue clay 2. << s\.c<ene)|s soc|enacies||seta 
TE Noeaeconone In channel between Chappayuiddick : 
Island, Martha’s Vineyard, and 
Hawe’s Shoal: 
a. Northern part of channel ....-....-.. BAAd ok. cece cee ceceedadecs| base eoeeee pee 
b. Southern part of channel..-..------. A 5 | co acces cach scsceeece cal Ge] lecoeee eee 
80 | Sept. 12 Southeasterly from Martha’s Vine- 
yard, 34 to 9 miles: 
a. 10 miles south from Cape Poge ..--. x64! Sand and silicious |.-...| 64 60 
sponges. 
b. 13 miles south from Cape Poge..-.-.. 184} Sand. see cee eee 64 59 
c. 14 miles west of b.....-------.------- 210| Sandy Mud). ssacsene cel erea 61.5 | 59 
81 | Sept. 12 South of Martha’s Vineyard, 5 to 8 
miles: 
a. Southeast of Gay Head, 124 miles... 16k |Sandh a \:cj nj sissewectsa | sere eee 485 
b. Southeast of Gay Head, 8 miles --.-.. TGs RAE WOO! J. cSc2 ce seceatas fees eee 61 
82 | Sept. 9 Southand southwestfrom Gay Head, 
about 5 miles; northwest of No- 
man’s Land: 
a. 5milessouth-southwestofGay Head.| 8-12 | Gravel and stones.....]....]------|--- ; 
b. 5 miles south of Gay Head.......-.. 1G6)| i522 OO) scceoecsise sence tees aeeeee 62 
Sire eee ee a, b,c,d. Vineyard Sound, offGay Head, | 10-16 | Rocky ..-..-.-..-.----|....|-----. ses 
parallel to No. 58, and slightly more 
distant from shore. 
84 | Sept. 11 South and southwest of Gay Head: 
a. 14 miles southwest of Gay Head.... 13! Rocks, gravels... 1 s5|2 sss seer pete 
b. 4 miles southwest of Gay Head ..... 164) Sandy mud soos sou 2e Poe leesee Hp 
c: 2 zaitee a little west of south of Gay 123) Rocks, cravell. 5.5 --|---s|eeeaee leases 
ead. 
d. 34 miles a little east of south of Gay 7 
Head. * 
85 | Sept. 9 West of Gay Head, 2 to 5 miles: 
a. 3 miles; b, 3 miles; west of Gay 154 
Head. 
c. 4 miles west of Gay Head........... 18 
d. 1 mile north-northwest from ¢ .....- 19) | eeeed 
e. 5 miles a little north of west from 11 
Gay Head. f 
66 | Sept. 13 West-southwest of Gay Head, 10 to H 
13 miles: P | 
a. 13 miles west-southwest from Gay 25 | Gravel, sand, withsome)...-|------]---« 
Head. mud. | 
¥. i04 miles west-southwest from ‘tay ON eto LO taaietealaletele Pee nuellsace | 64 | cee 


Head. 


[11] LISTS OF DREDGING STATIONS. 883 
: A is Temperature 
A H : | g oO o] 
2! Date Locality. +S Nature of bottom. 8 | 
Cla ark a || si 4) 23 
3 2S dias 
Q A am | 
1871. 
87 | Sept. 14 Goh west-southwest of Gay 29) |iSandy, mud-sccssece-—e|-e5e| neces <iaere 5 
ead. 
b. 183 miles west-southwest of Gay DON Pen GO) ecarisecessanecisel sees 62 59 


ead. 


STATIONS FOR 1872, WITH HEADQUARTERS AT EASTPORT, ME. 


The dredgings for 1872 were mostly carried on from a large sail-boat; 
but those in the deeper waters of the Bay of Fundy were made from the 
United States revenue-cutter Mosswood, Captain Hodgdon. The regions 
explored were about as follows: Eastport Harbor, South Bay, and Pas. 
samaquoddy Bay, all of which are comparatively shallow-water areas; 
the shallow waters about the island of Grand Menan, especially those 
among the small islands to the east of Grand Menan; and the deeper 
waters east of Campobello Island, west of Grand Menan; and toward the 
center of the Bay of 'undy, between Grand Menan and Nova Scotia. 

In connection with the shallow-water dredgings no complete record of 
observations was kept, but the collections made were appropriately 
labeled with the precise locality, depth of water, nature of bottom, &c. 
The more important hauls in deep water, mostly accompanied by tem- 
perature observations, are as follows, the letters used to designate them 
being the same as were employed in the original records: 


i 3 Temperatures. 
2 & 
o ; aa A 
£ Date. Locality. xe q eS g 
eI = Wau (oper bak oS 
3 Ab bact eee ype 
ial | A q DM -Q 
1872. ) © o 
t. | Aug. 24| Bay of Fundy, off Grand Menan, beginning at a point 8 | 106-90 |.-..... 48 38 
miles SE. by E. of north end of White Head Island, and 
running NE. for a distance of nearly 3 miles. (Tem- 
peratures taken at the beginning and close, and the same 
. at both.) 
uv. |--.do ...| Bay of Fundy, off Grand Menan, north of last; beginning | 96-100 |......]...-.. 373 
8} miles E. of White Head Island, and extending about 
2 miles SW. - 
au. | Aug. 23| Bay of Fundy, E.of Grand Menan, about 24 miles E.of | 28-52 |...... 53 39} 
north end of White Head Island. 
wu’, |...do ...| Bay of Fundy, E. of Grand Menan, 1§ miles E. by 8.28, of 20) Geta sa tetnete ate 44 
north end of White Head Island. 
v. | Aug. 28 |} Grand Menan channel, west of Grand Menan Island; 23 40) eee 48 453 
miles N. by W.4 W. of Southern Head, G. M. 
v'. |---do ...| Grand Menan channel, west of Grand Menan Island; 44 DAW erate ei 47 40 
miles NNW.4 W. of Southern Head, G. M. 
", |...do ...] Grand Menan channel, west of Grand Menan Island; 6 OO) | Peanite||oeiertas 40 
miles N. 4 W. of Southern Head, G. M. 
w. | Aug.16| Bay of Fundy, about 34 miles east of Herring Cove Head, GOs Resse scree 43 
Campobello Island. (Soft muddy bottom.) 
w', |...do ...| Bay of Fundy, just off Herring Cove, Campobello Island.. Siileeenine|saeeere 45 
a |Aug. 2| Bay of Fundy, 24 miles, about SE. of Head Harbor Light, 
Campobello Island. UE Ae 483 393 
toh eat eee About 4 miles ENE. of Head Harbor Light, Campobello hie eee | seoere 42 
sland] iim ere Cra Mri aoe tik. ee URNS APR eh Tatu os ISTE esa 
a". |...do ...| About 13 miles NE. of Head Harbor Light..........-.---. Bt) eases ssecee 46 
z'".|...do ...| Midway between Head Harbor Light and Spruce Island.. 13 e 48 45 
y. |Aug. 5| Passamaquoddy Bay, off North Harbor, Deer Island. ...--. 25) lsecece 574 47 


z |--.do...) Passamaquoddy Bay, 14 miles north of last......-.......- BPA eee 58 46 
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STATIONS FOR 1873, WITH HEADQUARTERS AT PEAK’S ISLAND, CASCO 
BAY, MAINE; AND ALSO STATIONS OF THE UNITED STATES COAST 
SURVEY STEAMER BACHE FOR 1872, 1873, AND 1874, IN THE GULF OF 
MAINE, ETC. 


In this list the dredgings indicated by the above heading have been 
grouped together, as they appear on the chart prepared for publica- 
tion, Numbers ranging from 1 B. to 78 B. were originally assigned to 
the Bache dredgings for 1875 and 1874, in papers published by Profes- 
sor Verrill in the American Journal of Science for April, 1874, and June, 
1875, and elsewhere. To these the dredging stations of the Bache for 
1872, 18 in number, have been added, thus increasing the list to 97 B. 
As to the regular series of dredgings made by the Bluelight, under 
command of Lieut. Commander L. A. Beardslee, in and off Casco Bay, 
no serial numbers were given to the hauls until the commencement of 
the temperature observations, July 21. To the numbers (1 to 66), given 
to such of the subsequent hauls as were accompanied by temperature 
observations, 100 has been added (101 Bl. to 166 Bl.), and numbers from 
167 Bl. to 190 BI. have been given to the hauls from July 12 to July 21, 
and from 191 Bl. to 212 Bl. to those taken after July 20, but.not in- 
eluded in the temperature series. The descriptions of localities from 
101 Bl. to 166 Bl. are taken from the record books for temperatures, 
with some additions, and from 167 Bl. to 212 Bl. from the eight books 
of dredging lists, which were kept. Additions to 101 Bl. to 166 BI., 
taken from the dredging books, are marked D. L. 

The dredging stations of the Bache for 1872 were on and about Saint 
George’s Bank and La Have Bank, and extended as far as Halifax, N, 
S.; in 1873 they were mostly in the Gulf of Maine, especially in the re- 
gion of Jeffrey’s and Cashe’s Ledges, a few being made in Massachusetts 
Bay; those for 1874 were entirely in the Gulf of Maine. 


ae 
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STATIONS FOR 1874 AND 1875, WITH HEADQUARTERS AT NOANK, CONN,, 
AND WOOD’S HOLL, MASS. 


In 1874, the headquarters of the United States Fish Commission were 
established at Noank, Conn., and the area covered by its dredgings in- 
cluded Fisher’s Island Sound; the eastern part of Long Island Sound; 
Block Island Sound; and Gardiner’s and Peconic Bays; and also ex- 
tended some distance to the east, south, and southwest of Block Island. 
In 1875, with headquarters at Wood’s Holl, Mass., dredgings were car- 
ried on in Vineyard and Nantucket Sounds; Buzzard’s Bay; over a 
portion of Nantucket Shoals; to the southward of Nantucket Island 
and Martha’s Vineyard; and also on and about Southwest Shoal. The 
dredgings were all made by the United States steamer Bluelight, Com- 
mander L. A. Beardslee, and a separate series of numbers, to designate 
the stations, was employed for each year. To facilitate the recording 
‘of all the dredging stations of the United States Fish Commission on 
charts, and to bring the southern ones into uniformity with those made 
to the north of Cape Cod in more recent years, and already recorded 
both on charts and in reports prepared for publication in a single series 
of numbers ranging from 1 to 378, 400 has been added to the 1874 
dredgings and 600 to those of 1875. In this way all the dredging sta- 
tions from 1874 to 1879, inclusive, are included in a single series. 

The temperature observations recorded in the two following tables 
were mostly taken with much care. Former experiences had proved 
that the Miller-Casella thermometers were slow in acting, requiring from 
three to ten minutes (according to the depth of water) to obtain a cor- 
rect reading, and they were, therefore, always left down a suitable length 
of time. The bottom and surface temperatures, in nearly all cases, were 
taken with Miller-Casella self-registering thermometers; occasionally a 
United States naval thermometer was employed for surface tempera- 
tures, and the same instrument was generally employed for the air. 


STATIONS FOR 1874. 


S oe Temperatures. 
a S ; 
E aa 3 
| Date. Locality. zs g | Nature of bottom. é g 8 
oa 3° 4 80 eemlaaes 
> 5 & 2 2 ry) 
a I Ss ° 
“a A ; <q fo |e 
1874. | @ e ° 
401 | July 13} Fishers Island Sound, West Th | Mud esses sconcec:|see sca] toenen eames D. 
Clump, bearing S. 
402 13 | Fisher’s Island Sound........-.. Ok) Sand scsccn- cer cees|eanece| ieee oes seme 
403 Teese CO Meeeeer scecceneasaecceaes 114) so22d Oy ease tennes Bere |lsaeacelecasoe Dp 
404 13 | Fisher’s Island Sound, off Lati- Sk | ROCKY .2--sccesnce|soccce|eeeces ease D. 
mer’s Reet. 
AOD 5 - ciate einica (No record.) 
406 | July 14 | Fisher’s Island Sound, N. of 11 || Rockyisc--cesesses||es-assleseeae| oman D. 
Young’s Rock. 
407 14 | Fisher’s Island Sound, NW. of 9) |/Sand, stones!<2-+-|-cesec|seeeceteceaee D. 
Seal Rocks. 
408 14 | Fisher’s Island Sound, N. by E. N14 | Wlay.ssscsens sen -e-| ence |p eee es | aoe D. 
of W icopessit. 
409 14 | Fisher’s Island Sound, Lord’s DYE) | PROCKYissce cote se soe soe teesaee aoe Tan. 
Channel. ; 
410 14 | Fishor’s Island Sound, off Nap- OL Sandeaccssecese ete noes |ceenme |e T. 
atree Point. 
411 16.| Watch Hill Light-House, R.I.,|_ 11 |....do.....--...---|----=-]------]------ D. 


NNW., distant about § mile. 


Nos 
= 
— 


LISTS OF 


DREDGING STATIONS. 


STATIONS FOR 1874—Continued. 


| Serial numbee, 


1874. 
412 | July 16 


413 
414 


433 


434 


435 
436 
437 
438 
439 
440 
441 
442 


443 
444 


Date. 


Locality. 


Watch Hill Light NNE., distant 
near’ ly 4 mile. 


Fisher’ s Island Sound, off Gro- 
ton Long Point. 

Fisher’s Island Sound, Groton 
Long Point NW. by N.4 mile. 

Fisher's Island Sound, $ mile W. 
by N. of N. Hammock Light- 
House. 

Long Island Sound, New Lon- 
don Light N. by 'W., distant 
about oi miles. 

Long Island Sound, New Lon- 
don Light N. , distant 1Z miles. 
Long Island Sound, Little Gull 
Tsland Light bearing S. by E. 

2 miles. 

Fisher’s Island Sound, 3 mile N 
of West Clump. 

¥isher’s Island Sound, N. Ham- 

sock Light W. by 8. 4 mile. 

‘ ner’s Island Sound, N. Ham- 
mock Light S. by W. 4 W. 4 


mnile. 
Fisher’s Island Sound, N. Ham- 
mock Light E.4 mile. 
Fisher’s Island Sound, N. Ham- 
mock Light E. by N.1 mile. 


| Fisher’s Island Sound, N. Ham- 


mock Light NE. by E. 4 E. 13 
miles 


“Fisher’s Tsland Sound, near Mid- 


dle Clump. 


| Fisher’s Island Sound,4 mile 


NW. of Middle Clump. 
Fisher’s Island Sound, 4 mile 
NNW. of Middle Clump. 
Fisher’s Island Sound, 4 mile 
NNE. of W. Clump. 
Fisher’s Island Sound, Eelgrass 
Light-Ship E. by W.., distant 4 


mile. 

Fisher’s Island Sound, between 
Latimer’s Reef and Young’s 
Rock. 

Fisher’s Island Sound, eastward 
of Latimer’s Reef. 

Fisher’s Island Sound, Groton 
Long Point NE. by N., distant 


tile. 

Fisher’s Island Sound, between 
Sea-Flower Reef and Groton 
Long Point. 

Long Island Sound, Race Point 
bearing E., distant 24 miles. 

Long Island Sound, about 4 mile 
SW. of 435. 

Block island Sound, off Culloden 
Point, Long Island. 

Block Island Sound, NW. of Cul- 
loden Point, Long Tsland. 

Fisher’s Island Sound, eastern 
part of Sweeper Sound. 

Fisher’s Island Sound, house on 
Ram Island bearing NE. 4E. 

Fisher’s Island Sound, SW. of 
Ram Island 4 mile. 

Fisher's Island Sound, off Middle 
cluap: 


Fisher s Island Sound, NW. of 
Eel grass Light- Ship, distant 
about $ mile 


Depth in fath- 
oms. 


a0 on 


Temperatures. 
Nature of bottom. @ | 
: & 3 
A= 4 2 
4/a/]@8 
° ° 
ROCKY sss sschesons|oscecclecaseseaseee 
TU bee hocrSacad Bhaabc | beeeee becca 
bGiravel ss saseomenens| ae ee | ane | eaves 
SO jspiemesicie sional sone elt eee al ceaaee 
Sandamud’ ooo. ces. |so~s sells sores ee ee as 
SHG lh oe cspoconddd Rencnal MBsooallaaseoc 
Sandsmund eanse-e [cesses |senecelteeeee 
Gravelaaensaeesoss|saa=oe| commas eee ‘ 
BAG (hee Bas CCDS Senor Sorel SHesoe 
Hand eTavelis sec |Maceiee eseees|saeeee 
FeO ae osocodedadsllssaccalbeosonllocemee 
Gravel’ <2 sc --secleneed|icam on|'secaee 
Sandtimn devs. ssen|Selecen|b see eel aes 
Mudeisscecccsseccslssce aeinoscelacneee 
Sande. ccors os senilh mee|eeces|acceee 
Sand, shells -....- 65 64 62.5 
MecOOllossenccteens 65 64 62.5 
Be sO O ya coecisescae 65 64 63 
Sand, gravel ...... 66 64 62.5 
Sand, gravel,shells.| 65.5 | 62.5 | 61.5 
Coarse sand, shells,| 65 62.5 | 61 
rocks. 
Sand, shells ...-.. 72 66 63 
see OOlsseeaesteceaels 71 65.5 | 62.5 
Rocky, with mus- | 72 68 59 
sels. 
Rocks, gravel - ---- 68 68 58 
Sand, mud ....... 74 66 61 
Sandseesecess scores sesewey Ue cer eee 
Sand, shells ......-. 70.5 | 66.5 | 65 
Sandee cemcreaess a= 68.5 | 66.5 | 65.5 
BS CO ocssicce soos = 68.5 | 66.5 | 65 
Stones, gravel. .--- 68.5 | 66.5 | 64 
ee OOis soseeeceee sl 67 66 64.5 
“Sand, gravel, shells|....-.].-..-.|.----- 
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STATIONS FOR 1874—Continued. 


8 a Temperatures. 
E 2 : 
; i=] 
mn 
| Date. . Locality. 24 | Naturoof bottom. ¢ = 
cS ° 3 
= e S| Beas 
n A 4 n aa) + 
1874. ° ° ° 
445 | July 30 | Block Island Sound, SE. 4 E. of ASE IOAN ssc come ese 76 62.5 | 57 D. 
Race Rock nearly3 miles; E. of 
patie Gal Island Light-House 
5§ m 
446 30 | Block Island Sound, % mile about 2 ERE Oe aeqempacinss | Hanone | |seoctc|loeacime D. 
W. by S. of 445. 
447 30 | Block ‘Island Sound, 1§ miles DEG or Ova sence cesses! faces cess meee D 
about W. by S. of 445. 
448 30 | Mouth of Gardiner’s Bay, Long V4aea Gravelecaccesceane 71 66 63.5 | D. 
Island, Gardiner’ sPoint Light- 
House S. about 3 mile. 
449 30 | Gardiner’s Bay, Long Island--.-.- Gee Mud a eesesceosass 71.5 | 67.5 | 64.5 | D 
450 SO easter (AU)! ee Geena See CHaareee 4h 0 Sandececcocdacisae 72 66.5 | 65 D 
451 B30) |eass2 COM eres Pas saci oe aetetale Se "'Gravelic.sasceases 2 66.5 | 65 ay 
452 BOA seas OSes -na.c caete ca aaeee ees 6 dG sssessecesees 69.5 | 68.5 | 65 D 
453 31 | Block Island Sound, Watch Hill 1824); Sandt2 stes.eee2 Se 68 66 56 D 
Light N. by W.3 miles. 
454 31 | Block Island Sound, Watch Hill 1837) Mud; shells). 220252 Secele- onan eeemer oT 
455 | Aug. 3 pansy nnd? Sore ao lett’s | 
ug. ong Islan ound, Bartlett’ orl hice rR = P 
Re ref Light- Ship RB. about 14 oo Sand, MUGesceocee 60.5 | 64.5 | 63.5 
miles. 
456 3 | Long Island Sound, Bartlett’s 14 | Gravel, sand ...... 59 64 63 
Reef Light-Ship E. about 2} 
tniles. 
457 3 | Long Island Sound, Bartlett's 15 | Sand, gravel, shells) 67 64.5 | 63.5 | D. 
Reef Light-Ship E. 4 N. about 
3 miles. 
458 3 | Long Island Sound, Hatchett’s 19 | Gravel, shells ..... 61.5 | 64 63 D. 
Point NW. about 2 miles. 
459 3 | Long Island Sound, off Say- pT SISE IG te eescn Benocet 67 64.5 | 63.5 | T. 
brook, Conn. { 
460 3 | Long Island Sound, between Qo esee sec sececcas sect feos eee caesar 1 
Cornfield Point and ‘Long Sand 
Shoal. 
461 44 Little Peconic Bay, Long Island. 7; | Gravel, shells...-.. 66.5 | 74 71.5 | D. 
462 AN ioemee Oe Sarees eee eee 7. \Sandshelisie eet sees. cs | Seeeeeleeenee D. 
463 Chal ees GOFecescassen eee sesace ee 7 |, Gravels scloac sce! Sao tec patner 72 ey 
464 see GO teacca se awetes ete s aa 133-10 | Sand, gravel ...... 67 72 71.5 ED: 
465 py eo Ogee sh eneeme nar aaa 14:3:)|/)Sandi;shellss-22- 53] 2 asoee|s-e oe | sees D. 
466 4 | Great Peconic Bay, Long Island. 54 | Mud, sand, gravel.| 67.5 | 74 72 D. 
467 Se ease OOM ese ee soe ecce eee cee eae Be it@anid heed eee cae 68 73 LESS || 10 
468 gO erent OOnse ea esse tocis eee eee Asa \Graviel: apoact> oa 66.5 | 73 Favau\| Ds 
469 4 | Little Peconic Bay, Long Island 93 | Sand, shells ....... 66 72.5 | 71 D. 
470 AD Sscese QO eeee eee eee oer eenae 40 i Sand'ss 22s. soc ce salons ces Sec cns Sena T 
471 5 | Gardiner’s Bay, Long Island . - - 34 ECO ceed cata al|tneens 70.5 | 68 D. 
472 5 eee ea aaa eee 4 Sand, phelists.2-26|us.0)) |e dt 
Block Island Sounc ate 1 Gi 59? 
473 6 i Light N.4 W., distant 3 miles. ; 18-23 | Sand.........----- 63 63 60s T 
474 6 | Block Island Sound, Montauk Saat Om oe sane eisai eee 63. 25! 60 D. 
Point SW. 4S. 6 miles. aly; 
475 6 | Block Island Sound, Block Isl- 194) Mad. jcsssca2ec ce e|seceee 63.5 | 60 D. 
and Light ENE., distant about 
3 miles. 
476 6 | Block Island Sound, Block Isl- 18% \GSand*mud)eerseces|eenia- 64 60 D. 
and Light SE. by E. 4 E. about g 
4 miles. 
477 6 | Block Island Sound, Block Isl- 196) | Madre ce ie ectcasaleteeae 64 59 D. 
and Light ESE., about7 miles. 
478 6 | Block Island Sound, Watch Hill 24 | Sandee ence ces sc ere 70 64 58..5\ | D: 
Light NW. 4 W. about 4 miles. 
479 6 | Block Island Sound, Watch Hill 22) Sand: shellse-222 als osc. o|seoess| seers Te 
Light NW.43 N. about 3 miles. 
480 10 | In pest Harbor of Fisher's Isl- 45 jSandtecasenesae cae 74 66.5 | 65. 25) D. 
and 
481 10; oes GW chidieaene Ss hesceponuer eee Sy PERO. see cet e owe 74 66.5 | 65. 25) D. 
482 10 | In West Harbor of Fisher's Isl- 5x | Sand, mud ...-.... 74 66/5) se oce. Ate 
and, off Clay Point. 
483 10 | Off Hawk’s Nest Point, inner | 53-2} | Sand, gravel, to | 74 |...-..|...--- Te 
side of Fisher's Island. mud and weeds. 
484 10 | Fisher’s Island Sound, between 123 | Mud, shells .....--. 73.5 | 69 64. 75} D. 
Middle Clump and Ram Isl- 
and Reef. 
485 11 | Block Island Sound, about 1 mile 1S Sand sccersisenonse 75 66 61 D. 
S. of E. end of Fisher's Igland. 


ho : 
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STATIONS FOR 1874—Continued. 


5 a Temperatures 

i : : 
' m2 . 
ji a | Dato. Locality. A g | Nature of bottom. g g 3 
a Si an ore) ei bet 
a Be Bil cee eel teces 
; a A 4 9) Q < 

1874. ; ne gi fests 

496 | Aug. 11 | Block Island Sound, about mile 8k |hSande-ccen co ene oe 75 65.5 | 62:5 | D, 
S. of E. end of Fisher’s Island. 

487 11 | Block Island Sound, about4}mile 8, | Stoness2.<..ces0.% 72 65.5 | 63 D. 
off centre of Fisher’s Island. 

488 11 | Block Island Sound, off Mount TENG ae Otneadewscce cae 76 66.5 | 63 D. 
Prospect, JFisher’s Island, 
about + mile from land. 

489 11 | Block Island Sound, about}mile 6 10): 
westward of 488. 

490 11 | Block Island Sound, about? mile 5s |- D. 
SE. of Race Point. 

491 11 | Block Island Sound, about 1} 324 mm 
miles S. of Mount Prospect. 

492 12 Noakes Hambovassme sees aes cie 2 10). 

493 12 | Fisher’s Island Sound, between 43 D. 
Sea-Flower and Horse-Shoe 
Reefs. 

494 110) eee Ot, cazncet essen mineean as 43 | Sand, gravel ....-.. 75 67 64.5 | D. 

495 12 | Fisher’s Island Sound, W. of Sea- 6 | Finesandandmud.|.-----. 67 64.5.1) 9" 
Flower Reef Beacon. 

496 12 | Fisher’s Island Sound, W. of Sea- 6." SandSmidisseeee- 72 67 6475) 
Flower Reef Beacon about 1 | 
mile. 

497 13 | Block Island Sound, Montauk 15eSandeesscscaeccace 74 65 64 D. 
Point Light SSE. about 6 miles. 

498 13 | Block Tsland Sound, Montauk 9 | Fine sand and | 71 65 64 D. 
Point Light SSE. about 6s gravel. 
miles. 

499 13 | Block Island Sound, Montauk 53 | Coarse sand and | 72 65 64 D. 
Point Light SSE. about 7% rocky. 
miles. 

500 13 | Block Island Sound, Montauk 19 | Fine sand......... 72 65 63.5 | D. 
Point Light 8. by E. 44 miles. 

501 18 | Block Tsland Sound, Montauk | 20-8 | Sand, shells......- 72 66 63.5 | D. 
Point Light S. by W. about 3 
miles. 

502 13 | Block Island Sound, Montauk SRO Garnancecassad 72.5 | 65 65 10}, 
Point Light SSW. about 24 
miles. 

603 13 | Off Montauk Point, Light-House 1H) || ROCHE js mereie secias nic 72 65 64.5 | D. 
WSW. about 2 miles. 

504 13 | Off Montauk Point, Light-House TE |csedO) cscccceesess 72 65 64.5 | D. 

; W. about 2 miles. 

505 14 | Fisher’s | Island Sound, __be- 54 | Sand, gravel .....- 67 66 64.5 | D. 
tween Eelgrass Light-Ship and 
White Rock. 

506 14 | Fisher’s Island Sound, about 1 Genet 2dOlessecte ccs Cas) Bewedel eeecicc D. 
mile KE. by N. from Pelgrass 3 . 

Light-Ship. 

507 14 | Fisher's Island Sound, Stoning- Biy | WSanges sesee chee OTs, lke es ee Ty 
ton Light NEH.3E. about 1mile. 

508 14 | Fisher's Island Sound, Helgrass 54) | Roclsy aes aeecl=c OY NeSocsailosdsec D. 
Light-Ship WNW. 3 mile. 

509 17 Fisher’s Island Sound, Eelgrass 2) UL SUONGE sien a= seis 69.5 | 67 63 D. 

Light-Ship NW. by W. about 2 
mile. 
510 17 | Fisher’s Island Sound, Eelgrass | 63-3} | Sand, rocky. ....-- 69.5 | 67 63 D. 
Light-Ship WNW. 1 mile. 

511 17 | Fisher’s Island Sound, Eelgrass 53 | Hard, rocky.....-- GE A basebollbsadac Tan 
Light-Ship W. by N. about 13 
miles. 

512 17 | Fisher’s Island Sound, Stoning- a tisSandee ess seseeee cc 69 €6.5 | 60.5 | D. 
ton Light ENE. about 13 miles. 

513 17 | Fisher’s Island Sound, Eelgrass 7 | Hard, stones ...... 70 67 63 D. 
Light-ShipW.4N. about mile. 

514 17 Fisher’ s Island Sound, Eelgrass Whalen seceoe oer <i 70 66.5 | 63 De 

Light-Ship E. about 1 mile. : 

515 is O@ Hibck teigtd, Mawtamiererntl, — 2-| luo... uct 71 |66 | 47.5] D. 
W. about 9 miles. 

516 18 | Off Block Island, Montauk Point 25 | Sand, shells....... 70 67.5 | 45.5 | D. 
NW. by W.4W. about 11 miles. 

517 163) beatae OQOpiceamaw ewer eee seas tee on BYOB soli Oe ae ee to TOs Wessceeleeeedes D. 

518 TB g| Bb sc. Gogo ars Relate at pit RY as a ge Bia (Ree ee ag D. 

519 18 | Off Block Island, Old Harbor ll Sand, StONES'. ce a |ecseee 67 55 D, 


Point, Block Island N. 5 wiles. 
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| Serial number. 


Date. 
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STATIONS FOR 1874—Continued. 


Locality. 


Off Block Island; Old Harbor 
Point, Block Island, N. 5miles. 

Off New Shoreham, Block Island 

Or Block Island, New Shoreham 
NW. by N. about 6 miles. 

Off Block Island, New Shoreham 


NNW. 

Off Block Island, SE. side ...---- 

SE. from Point Judith, Rhode 
Island, about 4 miles. 

8. from Point Judith, Rhode Isl- 
and, about 24 miles. 

W. from Point Judith, Rhode 
Island, about 3 miles. 

Off Narragansett Beach, Rhode 
Island. 

Dea do 

Block Island Sound, Watch Hill 
Light N.4E., distant 3 Area 

Block Island Sound, SW.25S. 

No. 531, distant 4 mile. 

Block Island Sound, WSW. of 
No. 531, distant § mile. 

Block Island Sound, about S. 3 E. 
of east point of Fisher’s Island 
£ mile. 

Block Island Sound, east end of 
Fisher’s Island N. by E. about 
2 miles. 

Fort Pond Bay, east end of Long 
Island. 

Off Fort Pond Bay, east end of 
Long Island. 
Napeague Bay, off Culloden 

Point, Long Island. 

Napeague Bay, east end of Long 
Island. 

Block fara Sound, Race Point 
N. about 14 mile. 

Off Hay Harbor, 
Fisher’s Island. 

Off west end of Fisher’s Island, 
Race Point about S., distant 4 2 
mile. 

Off west end of Fisher’s Island, 
Race Point SSE. 1 mile. 

Off west end of Fisher’s Island, 
Race Point about 8. + mile. 
Fisher’s Island Sound, between 
East Clump and Ram Island 
Lae 

Fisher’ s Island Sound, ESE. 
from house on Ram Island. 

Off Niantic Bay, Connecticut, 
W. of Two-Tree Island. 

Off Niantic Bay, Connecticut, 
between Black Point and Two- 
Er ae Island. 

Long Talend Sound, off Saybrook 

Long Island Sound, Say brook 
Licht NE. 2 miles. 

Long Island Sound, Plum Island 

Light SE. by E.3 miles. 


west end of 


Off Cox Ledge, ESE. from Block 
Island about 20 miles. 

(The shallowest part of Cox 
Ledge lies in about 41° 112’ N. 
Lat, and 71° 02/ W. Long. ) 

OffiCoxbed gen cecenass see concn = 


Depth in fath- 
oms. 


Temperatures. 
Nature of bottom. g | 
3 i} 
. oa ~ 
An | $s 
<4 na (22) 
° ° ° 
Sand; stones).c.20-| 70) | |oseeee pee 
Gravel, stones ....| 70 66 57.5 
Sand, gravel ...... 70 66.5 | 52.5 
CeO. es ano kee 73 66.5 | 54 
Coarse sand -| 73 66 
Gravelee cee eaaaes 69.5 | 66.5 
Sand, gravel ...... 75 67.5 
Stonesesesceseser|tscaee 69.5 
Rocks, sand....... 76 67.5 
Sand; gravel j.223|-2cs2.i|-eeees | See 
Stones) gravel. 2o25|: sacelaascaate 
Sande. .cecwesieccne 80 67. 25) 
2s0O cmiswemeetions 80 67. 25 
22300! seseceec—tees (Ede yey 
Gravelsacsesesce es 78 66. 5 
Sand eo ccs seccee 78 67 
Mud vicieccsncwese 76 oa 
Sand voravel) tescea|socseeleescee 
Sandesisesee fees eee 67.5 | 65.5 
peeeQO! sicsswicisscceel se ecctlscceceleseeee 
wise OO essocisewacis cc bee ceeleeeeee Cee 
Stony2ceesssescae~ 70.5 | 66 
Sandwstoasascenee 70 65.5 
Mud isandese.ce- 70 «| 65.5 
Hine Sand... oscsac|sisessc| teases ements 
ROCKS Sass twicce cet sae sielleteen eal Meee 
Hard) icacaecmsee oc 74.5 | 65.5 
P2OOvaticcaciscusaes|lteccealsescee | eee 
Bee ees tera Mersie.s| ersGll-oesas 
Sandtascccissscesce 70.5 | 65 
act LO ice es ncejseeace| secmen secon | Meee 
sis <0} secs acsseatex|Sadees| Conse sees 
Bek OOy sw aceiee cee ceceaeeeellteeeme | come 
mined Onevesesne DOSS EOS oe Bhool beoodelscecac 
Gravel coc. 5-ceee 73.5 | 66 
BEC (Rea SE er Sear 73,5 | 66 
Rocky).<< 2. 5s---=-c| sacs leeaese | saoeee 
Sand, rocks .....-. 67 62 


feedo 
..--da 


eee w te lawenne 


eseecaatecageleonee . 


by yo 


oo 


ov ae | Apparatus. 
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STATIONS FOR 1874—Concluded. 


{ s 3 Temperatures. 
3 aa 13 
A Date. Locality. s 8 Nature of bottom. 8 | 3 
=| 5 3 ° 3 
e B H|/3/3] 8 
72) A n [aa] 4 
1874. © © c 
560 | Aug. 30 | About 11 miles SE. by E. from 21 | Rocky..... doqucddlscsood|ladoasallacsabe Tan, 
Old Harbor Point, Block Island. 
561 30 | About 10 miles SE. by E. from Bie | PMiadieeacerees sae 70 64 52 Dp; 
Old Harbor Point, Block Island. 
562 SOs |sascee COM Fees Sue ed icraie Bye Noch) sponte Schono0 70 64 52 D. 
563 31 | Block Island Sound, Watch Hill Te) Senne he crmosnescacd |aqcoso||eseano)aeaseo T. 
Light N. by W. about 3} miles. 
564 31 | Block Island Sound, Watch Hill I} || Share ee se eeopoeco Ot eseeod oceeeal ccs see pOuas 
Light N. by W.4 W. about 3} 
tiles. 
565 31 | Block Island Sound, Watch Hill IE eects asepecsoncad) eased lsacood keacos 0.T 
Light NNW. about 33 miles. 
566 31 | Block Island Sound, Watch Hill WS) |pesedomece== Sqdccdllssodod|otence| Sas Aael| 20), 
Light NNW. about 33 miles. 
567 BH eeeeae dO! eee epee eee ee ansace ss 1) Reset oscecSossdcs] 5 s6cce|ooesselfaccaee D. 
568 (Sept. 2) On Cox Ledge...-.-.-...--.---- 1D Fe | WROC Ky aeanaicia nels stele ee ee llone ate (cece D. 
569 Dales dO, 2 3 eco eee eats AY) || eI ee oncéoocoallssacnd| oapocl\ace poe) 10): 
570 Wolocmee (Cees Sears SOs Sa ROC keyieremrsistels clssiak ee cists |eicmtarael|eieieteies D. 
571 BAlrioas 6 ONS seem asec ese. PE io eeG) asodeenoscha| ssscodlesssooloeseas D. 
572 Bilas a= GO! Sone eocnsasetac neat ena Zee) pee One eeeeeeeenee= 72.5 | 62.5 | 50 D 
573 Ale etes CO) heey eet eee eee TEP osan@ ty Segonososcone SBopog deser5|léeecge D. 
574 2 |iriseretere O's Aer ee ete ee tea =i DOD) | Rta OF racsereie sisle ain |leicteriaje) eines cell estore D. 
575 Bele Sous OO’. chedh Got eect eeoal Te eso hiy eaaaccocenood boodoDfosasod|eacons 10), 
576 bl eels 5 OO) so sea ane Set sins IP WeBestts 6 esc SaScsocoo)eocasd|loacoodbasocs 10} 
57 3 | About 8 miles SSE. from Block OY oast Os eendise q6k6od) caoda|leesacllocasar D. 
Island. 
57: 3 | Crab Ledge, about 7 miles SE. of DOSS) Sees Oleeeenmelale's stel= sespoclsocscolasogoc)|' 205 
Block Island. 
579 3 | Crab Ledge, about 8 miles SE. of LOPS pen OOheteceise cama) ectaenia [ee Soca) saaooc 10}; 
Block Island. 
580 3 | About 7 miles off New Shore- | 8-10 |.--.dO ..-..-.sccece|-ccnce|secens|--n00-| D, 
ham, Block Island. 
(There are no numbers 581-600.) 
STATIONS FOR 1875. 
1875. 
601 | July 12 | Vineyard Sound, Tarpaulin 114 | Sand, gravel 
Cove Light W. by &., Job’s 
Neck NE. by E. 4 EL. 
602 12 | Vineyard Sound, Tarpaulin 1D lb Seesodasaasanchooss 
Cove Light WSW. 1 mile. 
603 12 | Vineyard Sound, Tarpaulin Wi |BeSsac SOOEBOGOSAGOR 
Cove Light NW. by W. 2 mile. 
604 12 | Vineyard Sound, Menemsha Se A apeaddornodcacouue 
Bight. 
605 1 lessee CO* asses eetceescceciteaacecs YP le acmecosoasopmecaaod ehcécsloccond 
606 1a eee GO ees ae eres See RLS Fr (Niel (eater a etl esac eteac 
607 14 | Vineyard Sound, Lackey’s Bay . 64 | Gravel 
608 14 | Between Martha’s Vineyardand 10 | Sand, shells...-. 
No Man’s Land, Gay Head 
Light N. 4 E. 23 miles. 
609 14 | North of No Man’s Land, Lone 6 | Rocky 
Rock 8. $ mile. 
610 14 | North of No Man’s Land ......-. da WANG eases mee| eecee ose ee eesnee 
611 Ae |e ancias O} stenaeeee cette eee ne saints BY Wiemerttth) appoceecoeeod| jaascuc) bacodc locos 
612 14 | Vineyard Sound, Menemsha Bo. PERC Ore see useeoses | shonaleceser|sscmee 
Bight. 
613 14 wae Sound, Tarpaulin 144 | Gravel 
ove. 
2 614 15 | Vineyard Sound, S. and E. of GPA ISEN NG Ges Sneaaaaanona aseopel Gaecied |pocspc 
Davis Neck Shoal. 
615 15 Vineyard Sound, 8. of Monant 15 | Sand, grave 
oint. 
616 15 ee Sound, off Davis Neck TS Poa Sauna chs ts Bee tee MRM OT Ee eS ee 
oal, 
617 15 | Vineyard Sound, off East Chop 1S iard vee cese es | set eelb sce eeeuee 
of Holmes’ Hole. 
618 15 | Vineyard Sound, off Falmouth. - Aan Sand: satenks coenee lenoe cal tes aelee seies 
619 Sol icte ite CO esa Se eee ree Dy, Ikea Sees cboeddeen| Seeenalloceacaloomadcs 
620 20 | Vineyard Sound, Cuttyhunk 1A bland eaeecesleses | saeee | seoee 
Light NW. by N. 24 miles, i) 
Sow and Pigs Light-Ship W. 
by N. Wide eae! 
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STATIONS VOR 1875—Continued. 


E ; 
g cs Temperatures. 
3 B 
; a al 7 g 
A | Date. Locality. “3 | Nature of bottom. 6 g I 
=} ao = cS) a 
qa Bs Bi y 3 =) 
° g 4 3 is} ~ 
wa A 4 D A { 
1875. ° ° fo) 
621 | July 20 | Vineyard Sound, Cuttyhunk 19 Hisirdlés.as oes siscaseci| see sne| sees sel eee D. 
Light NW. by N. 33 miles, 
Sow and Pigs Light-Ship 
WNW. 
622 20 | Vineyard Sound, Cuttyhunk NOM) | Sesbiccite acc castes sae rleeeos [econ | eae D. 
Light N. 1} miles, Sow and 
Pigs Light-Ship W. by N. 
623 20) oe seee (0) oR CoCeE Be Se ene e eer ic cece an loaasodcaoscooseabbad eaccea sosdccllascors DE: 
624 20 ES ard Sounds) Mi enemies ay acsp same leseane seers. sesame Neomea |peemae aN 
sight. : 
625 £1 | Nantucket Sound; Oak Bluffs BS Sandisates jesse seco lense sel|eeee mall eee D. 
Hotel W. by so W. end of 
Squash Meadow i. by N. : 
626 21 | Nantucket Sound, between Oak Gi 255.00: sa Seacsasceeslnecese aes sce meee D. 
Bluffs and Squash Meadow. ; 
627 AL Nee CO Mee rare coticceectaemenete 6 wat COrer sees. cases |sanees sate ce | meee NM 
628 21 | Nantucket Sound, Oak Bluffs Bee leee dO Se oases seo. stots | ccc eee ue 
NW., Cape Poge SE. by E. 
629 21 | Nantucket Sound, about same DR. | Pated0le cc seccsue acs eases ceecee eeeeee Te 
as 628, 
630 21 eee Oise. Sob car osc nce ce sae 5. [s.a2 dO) cose sacnese loaactos enact eee 10), 
631 26 | Nantucket Sound, Cross-Rip 10%. | Sand :..cciscccceccce 76 69 68.5 | D: 
Light-Ship E. by S. 4 mile. 
632 26 | Nantucket Sound, close to Cross- 11} | Sand, gravel, | 76 69 69 D. 
Rip Light-Ship. shells. 
633 26 | Nantucket Sound, Cross- -Rip 12 Sand, gravel ...... 76 69 69 D 
Light-Ship W. by S. ¢ mile. 
634 26 | Nantucket Sound, Cross- -Rip 10?) Sers<O0x ec ceceacte == 76 69 69 Dz. 
Light-Ship WNW. about 1 
tnile. 
635 26 | Nantucket Sound, Brant Point 7k | Muddy sand ...... 76 71 69.5 | D. 
Light, Nantucket, 8. by E. 4 
miles. 
636 26 | Nantucket Sound, Brant Point 8 Mud sss2225-sec5- 16) '|s25e2eeeeer D. 
Light SSE. 24 miles. 
637 28 | Nantucket Shoals, Sankoty 16 Sand, shells. <.2-2<|. <<. 59 58 D. 
Head Light west, distant 10 
mhiles. 
638 28 | Nantucket Shoals, about same fy RS SeCU LaMar eRe emccicn 59 58 Aus 
as 637. 
639 28 | Nantucket Shoals, Sankoty 14 Sands: esteeat soe callsise ects 60 59 dD. 
Head Light west about9 miles. 
640 28 | Nantucket Shoals (a little S. of 11 Sand) shollsiccsseaiteccse | 60 59 D. 
6359 2). 
641 | Aug. 4 | Buzzard’s Bay, Woepecket buoy Tit) |Sae Opes os ayer eens (By. Nskeece||Coteete D 
W. by S. $ mile. 
642 4 | Buzzard’s Bay .-.-...---.------- 8 Tar: osmcncesctes teenie 68 67 D 
643 Ee | eee te OOfeooeesclose sce eacelcsismce ss 5 Sande ccoeene cee sloseses 69 69 D 
644 Ce Bee GO Seen aetescronpseonESedur 5 at LONe ee aoiaee neo 75 69 69 D. 
645 4 | Buzzard’s Bay, buoy | No. 8 off 6 Sand, pholis..22scc|eeec hee eee 40F 
Scraggy Neck NE. 4 mile. 
646 4 | Buzzard’s Bay, off Cataumet 6 Sand sec. seenesteos TD: ills octet neers 4th 
Harbor. 
647 Agee = GOV eae sti sssisces doess soos 6 dO) .2 2h. -<é5ecne 750 ileal lamers al 
648 AMlEBuzzardis Baye sees seceee sees Gu eesdo ese cecescoas 75°. less eae eee D. 
649 5 | Vineyard Sound, Tarpaulin 16 Ward sossascaccese Ql) i SceS8|Saeeee D. 
Cove Light N. 1 mile. 
650 Dialeseee CO Re ae ase ead ecco TSR aecO Ofses oes tees (pl 68 67 D. 
651 5 | Buzzard’s Bay, } mile N. of 16 Sandee se sn cncce oe eee 65 64 10}; 
Penikese. 
652 By |Secses OMe eeecmcsiccsaccisseseese Aste LOR Roe cee Bee a Cems) acee.o D. 
653 5 | Buzzard’s Bay 3 Mudie ee meeete 71 68 66 Ds 
654 Bi leeseos CO Paes enaeaaee sicc cscs 9: Softimud)s-sse-ssee WL lo ecalieesee D. 
655 Bi eoeee OOo seca tes cesaceses as Sand md! 222 2 scl eessealee cece eee a 
656 a eieser ag Bondo Gac MIT OS Ae easier 71 68.5 | 66 D 
657 lee Fi MOO pee aieestem at o/s nicisaa"onlg Wie EGO. x. seeette sees v2) ae ss es D 
658 10 About 3 mile off Gay Head Gravel/-2cscsceccee|-acees 66 64 D 
659 aKa ewer Ci Ke SMe pe er en Se ee Tar ee sees me ee 73 66 64 D 
660 TOK es OWE: dae nee seiciiee te Lee Once acne 73 66 64 1D}; 
661 10 | About 1§ miles off Gay Head...) 13 Shellgseente oa eee 67 65 D. 
662 10 | Vineyard Sound .......-.-.-..-- 10 Sandee een on liecrse te acteratal ectetatens T. 
663 10 | Vineyard Sound, off Tar paulin TCE MNS Hob yd Woes ioe Cec see cic 68 66 Db. 
Cove. 
664 LOS istaireja Oise doeeatseasanteemet ale se aes GE y Seis cottas cians lisccmiee 67. 5\| 66.5. |) Ds 
665 10 |..---- AO. -cavevevicrrvvsevec=ve-== DBs o| ard ee es eases |Eaaatee 6720) || sense Db. 


| Serial number. 


Date. 


1875. 
666 | Aug. 11 


Sept. 


LISTS 


OF DREDGING STATIONS. 


STATIONS FOR 1875—Continued. 


Locality. 


Off Chappaquiddick, SE. part 


of Martha’s Vineyard. 
cecsenae dp oe ene cece we ewes ce cccnns 


Or Siti Tsland, at SE. corner 
of ee s Vineyard. 


W. 5 miles. 


Doteisig do 

Sankoty Head, Nantucket Isl- 
and, W. 1 mile. 

Sankoty Head, Nantucket Isl- 

nd, WNW. 2 miles. 

A little west of 675...-...-..-.-. 

Sankoty Head, Nantucket, NW. 
1 mile. 

Sankoty Head, Nantucket, W. 
+ mile. 

Nantucket Sound, off west side 
Nantucket Island. 


Nantaeree Sound, Cross - Rip 
Light-Ship NW. 21 miles. 

Nantucket Tou “Cross - Rip 
Light-Ship E. about 3 miles. 

Nantucket Sound, Cross - Rip 
Light-Ship E., CapePogeLight 
SSW. 24 miles. 

Vineyard Sound, off Falmouth. . 

Epi Ss Bay, off Nye’s Neck... 

seeiahs CO SSS ear eye teeta sc eats 


Bapzaral s Bay, off Wild Harbor, 
near N. Ialmouth. 

Buzzard’s Bay, off West Fal- 
mouth ? mile. 

Buzzard’s Bay, SW. of No. 692 
about 4 mile. 

Busan Bay, off Hamlin Point. 
Buzzard’s Bay, off Quamquissett 
Harbor. 

Vineyard Sound, 8. entrance to 
ee Hole. 


aves ce Sound, offQuick’s Hole 

Vineyard Sound; south of Cutty- 
hunk Light 1 mile. 

Vineyard Sound, off Cuttyhunk 
Light 1 mile. 

Near mouth of Buzzard’s Bay, 
Cuttyhunk Light ESE. 1 mile. 

Vineyard Sound, off south side 
of atey bunk Island. 


Vinevard Sound, off Robinson's 


Hole. 
Vineyard Sound, off Falmouth.. 


Wel ive 33 Com ese es ee Sak 


Southwest of a Head, distant 
4 miles, 


Depth in fath- 
oms. 


Temperatures. i 
m 
i=) 
Nature of bottom. 3 gq S 
3 S 2 a 
aa] H ~ a 
q)/a]al|a< 
fe} Qo Qa 
SBI Ke sadac dodgers basces |Sooecal pose ™ 
Sand, stones .-..-. 72 71.5 | 71 D. 
Sand, gravel...... Oe Neeeesalscceisa D. 
Mud, shells....... pond Shee i eee De 
Sandie sscsccce <=. 74 68 66 D. 
sieeOOUaecsces. SAocd (te 56 56 D. 
Se OO Wo samamecs ec 72 56 56 D. 
Sadie, ssdoossacEs WIT Ssessollbcoeee Ae 
Sand, gravel...... 72 67 66 10}, 
Hard ea eee coe 72 66 65 D. 
CMO eercacicace te TBE Ndapne) basnoe D. 
wae ONsewemtn erates Ue WSe45h5|$566c T. 
Sand, shells ...... HW Weasescliassoct T. 
eee Otse meat eens 80 76 70 10}, 
MiGs icesenience™ SO ne: see 70.5 | D. 
BEMUAAP caercascase 80 Chet ioral 30}: 
Shells, sand....... 19 se inated | soe tare 10f 
Nandeasecassescset 79 71 70.5 | D 
FEE) copsabapdncasn|osoaee 71 71 Dz. 


899 


Shells, gravel... -. TOM eal beeen 72 D 
ICT ee Canascse 75 76 73 D. 
Hand eae. see eee Se Wal | edad eee 10y 
HO Oleecsnewiateie 75 COs Dae COe ou) alps 
“Sand, MOG ee ete 75 78.970) 10kon Ds 
Stony, mussels. .-.}...... G7 67 D. 
Sand, rocks....... 64 68.5 | 68.5 | D. 
POs See enemeo ne. Ca eal pecotic D. 
Sand seest ace eceias| eee 66 65.5 | D. 
ROCK saeecisieateis si Ce eas osocie 10} 
Gravel essecescoss| unease 66 65 D. 
sawiac cscs ase eciserscs|oseteltreses leeaeer T. 
Seta lal oe temic wee hee Gee ee Se reer eared T. 
Sand, gravel...... 66 68.5 | 66 D. 
caobooottddechncs4sea 69 BRB Mersreset | tb 
Beets aaeciaalsie sotea Se emt meena laces ame aes 
sandeep a eeite 68.5 | 73 72 Ms 
iland) s212edeedeccl 76 eon | any ape 
BOO ssccesaccwak 76 68.5 | 69 D. 
SO Ohsnencseenese 76 69 69 D. 
“Shells, gravel..... 76 70 69.5 | D. 
alee el ene ee rvayetmisletaiate 76 70 69.5 | D. 
ee gravel...... 15 70 70 D: 
ee relate aitataestall Mert 66 (a Oy |, 1B) 

SOR bse mie ea afore aratetatals 66 iat) D. 
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STATIONS FOR 1875—Continued. 


B F| 
3 = Temperatures. 4 
q orl Bs 
&| Date. Locality. z 4 | Nature of bottom. S FI S 
= i=) 
fe = s | Sy eee 
2 4 5 = a 
1875. ic) 2 ie) 
718 | Sept. 1 renee of Gay Head, distant TOP eM d sands. cece eeeee 65.5 | 60 1D), 
719 1 ape of Gay Head, distant 19) |) Eard, sande occeclceces = 60 58.5 | D. 
720 1 | Southwest of Gay Head, distant AD MiSand esac scccnces| see ee lee a eee ee Tt 
84 miles. 
721 1 pOnuuregt of Gay Head, distant 12 9) Hand ooo. sete <n cisl|Smae es Somes meee 1D); 
10 mile 
722 1 | Southwest of Gay Head, distant 1 ee ceU (gga aneoeeeon sssccoleececiellooococ D. 
11 miles. 
723 1 | Off NW. end of Devil’s Bridge 9 "Rocky e:.. sus co-ed) secen alleen eee D. 
Reef, Gay Head. 
724 Ree ravate Op eee eeisiesicie sereainle stats OG s2 dO ecas sencceee eocemalee see laceeee DE 
725 3 | South of Cape Poge, Martha’s 4-12 | (San)... (cess cciincie| ce coe |peeeneleecaee ms 
Vineyard, in north part of 
Muskeget Channel. 
726 3 | About the same as 725........-. 5, ‘Sand, eelgrass'-).-4|2. 505: .seeee pees Dz. 
727 Ba |esraymrats Oye oe aie taaie eteietele cata rerelare CO Been NN) aoe caceisesesne poricr sel eaGoe|[eccoce: D. 
728 Fy) etre sie COs sce scdeeee seit nee eles ge Bee eRe cseHol pease! Sescsa|looctcr dD. 
729 3 | About 33 miles SE. of Cape Pogo. iy petard Jock aes cos sacaee eee eee rT 
730 3 | About 4milesSSE. of Cape Poge. 9) "| Sand) oravel----5-|hescen|eeseealeeeees D. 
731 3 | About 3 mile S. of No. 730. ....-. Qi. catdo vec tc 2 h S22 oes sea eee een D. 
Males cle, ciave'4'5/0 (No record.) 
733 6 | Off Martha’s Vineyard........- Gy Witardys ee oecsccecleeenice aeeeee 62 D. 
iodo ltt caeicie (No record.) 
735 6 | Off Martha’s Vineyard, 14 miles DP Sands 22s Jas cataescecese | eeeee 60 D. 
SE. of Squipnocket Point. 
VSOH|seesess sicts (No record.) 
TEE BASS aes (No record.) 
738 | - 7 | Off Nantucket, 4 mile S. of S# | Sand’ So 2acceteces|scowes eeeee 65 1D}, 
Tuckernuck Island. 
739 7 | Off Nantucket, off S. side of 8 | \Coarsesand=:2.s-.|2545|seeene 65 D. 
Tuckernuck Island. 
740 Tallececee OM Prete ae cena sans cients 8h Sand iveo sae sscocee + eecec | saeeer |aeeeete Mb 
741 LPleceece COB eee eesceaoceapess MD e200 atc cecccsccas|lCeoatelleeemee eeeees pp: 
ADE gece ce (No record.) . 
743 8 | 2 miles S. of Great Round Shoal 154 | Fine sand.......-- 65 60 58.5 | D. 
buoy, 64 miles alittle NE. of 
Great Point, Nantucket. 
744 8 | 3miles SE.of Great Round Shoal 18 | Sand, shells-....... 65) vileeseae 58.5 | D 
buoy, 9 miles from Great Point. 
745 8|4 miles SSE. of Great Round NSF Sand ess. csac cee colell wawaetelleeeere 59 DE 
Shoal buoy,9 miles from Great 
Point. : 
746 8 | Off Nantucket, N. of McBlair’s UBT Ne Sesdeern Sect ste: eereies | oe tere = | ete ete eee TT. 
Shoal. 
747 Silsesaes TO Scltads Be Hoon cHCusbaecnae DBR | eo ec cele was cactecsmael| ose cel geal seen Ay 
748 Salceaaaee fie) espe Sve ek fea Ld 1; ROR RAEI EmC ON LS | T 
749 a ee LG eae a oe ATES NS 1Sd |icos creeds heaccoteeuieee | eee D. 
750 15 | 8 miles east of Great Point, Nan- Too Sands tewocae ce oc owner smeeteel eeeeee D. 
tucket. 
751 15 | 9miles east of Great Point, Nan- 13 fs cae dOhewcat woee ccecl|Scesise foeee eel eetee 
* tucket. 
752 15 | 8mileseast of Great Point, Nan- 20) Wi asQO: coc aseces cijecl snes ccll poems eee 
tucket. 
753 15 | 9miles east of Great Point, Nan- AON Hee edOnsacoes nek cme lanoae: leeeeec seme 
tucket. 
754 15 | 11 miles east of Great Point, 10, oO ee See ocine cll lesen oe | Seen |e 
Nantucket. 
755 15 | 12 miles east of Great Point, 10) eo esdO bes co Ses 3 oee|beaoss| sence | peer 
Nantucket. 
756 15 | 15 miles east of Great Point, OED ed Oletcoaccenceadl sacs Feel ecco, 
Tantnoker 
wot NSM | Ses oe Osaae sewicciveiie's o- skicNe oaleiaie OFF ho cOO asleGicics cc cee (teene | teanes| comets 
758 15 ae aise east of Great Point, yer Boce (ice ecepecoetse lscoeralte-oooo|eoosec 
Nantucket. 
759 15 | 7 miles east of Great Point, Orne Oren ces scasnce lowes eel | See cell see 
Nantucket. 
760 15 | 7 miles east of Great-Point, Nan- ASD | 2a sc dOwwiinsceecccerlecaseelserees leneeee 
tucket. | 
761 15 | 7} miles east of Great Point, I, WSeses (oe Acgeasdaos lsoanee peer cmc . 
Nantucket. 
7162 20 | Off Southwest Ledge,Gay Head TGS Gravelecaws eesti. Gaia 60 D, 


NE. 11} miles. 
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STATIONS FOR 1875—Concluded. 


SS ee 


8 4 Temperatures, b 
4 aa” [8 
& | Date. Locality. AZ | Nature of bottom. a | alae 
i] ez| 2) 3 3 a 
% 5 Spite lis lee 
na ) qj]aja|a4 
1875. ° Q © 
763 |Sept. 20 | Off Bon eee Ledge, 3 mile W. 17 | Gravel, sand -...... (7 Waprice 60 | D. 
of 7 
764 20 Oit Southwest Medgar smile Si cs cedlescasemenceesaeccies|seeace| teszecdl anaes 
7 
765 20 oe eee Ledge, 2 mile W. IG lipand. PTavelltecees|easee|tae ae 60 D, 
f 763. 
766 20 on Bouter Ledge, imileNW. TY, odS-018) aaa sepaaeoooc|laccoonissoaad 60 D 
f 765. 
707 20 ot Southwest Ledge, 1; miles DSi |WSandeae en ceuecsocs GE oiecutes 61 D. 
W. of No. 762. : 
768 20 | 9 miles SW. of Gay Head........ AD eset eceencosonose G2 sos 61 D 
769 20 | 6miles SW. 2 W. of Gay Head... 205 | [ee beOOiotacaccwccaceliaceqns|asece™|lcemntere D. 


STATIONS FOR 1877, 1878, AND 1879, WITH HEADQUARTERS AT SALEM, 
MASS., HALIFAX, N. 8., GLOUCESTER AND PROVINCETOWN, MASS. 


During these three years the dredgings were carried on from the 
U.S. Str. Speedwell, commanded in 1877 by Lieut. Commander A. G. Kel- 
logg, in 1878 by Lieut. Commander L. A. Beardslee, and in 1879 by Lieut. 
Z.L. Tanner. In 1877, headquarters were first established at Salem, 
and the stations made from there covered the northern part of Massachu- 
setts Bay, and portions of the Gulf of Maine, off Cape Ann. During 
the session of the commission of arbitration on the fishery claims, how- 
ever, the headquarters were removed to Halifax, N. 8., and dredgings 
were made in the waters off that coast, from the last of August to the 
first of October. The Speedwell also made a line of stations on her trip 
across the Gulf of Maine, from Cape Ann to Cape Sable, N.S. In 1878, 
with headquarters at Gloucester, Mass., the area dredged over included 
the northern and central parts of Massachusetts Bay, and the Gulf of 
Maine, off Cape Ann. In 1879, the dredging grounds were the southern 
part of Massachusetts Bay, and the Gulf of Maine, off Cape Cod. The 
bottom temperatures in 1877 were mostly taken with Miller-Casella 
self-registering, deep-sea thermometers, but in 1878 and 1879 Negretti- 
Zambra thermometers were used for that purpose. All the tempera- 
tures for 1879 were taken with more than usual care, the thermometers 
employed being frequently compared with a reliable'‘standard, 
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[43] LISTS OF DREDGING STATIONS. 915 


DREDGING STATIONS OF THE U. 8. FISH COMMISSION 
STEAMER FISH HAWK, LIBUT. Z. L. TANNER COMMAND. 
ING, FOR 1880, 1881, AND 1882, WITH TEMPERATURE AND 
OTHER OBSERVATIONS. 


{Arranged for publication by Richard Rathbun. | 


In the summer of 1880, the headquarters of the United States Fish 
Commission were established at Newport, BR. I., and the steamer Fish 
Hawk, then newly constructed, made its dredging and trawling trips 
from there, whenever the weather permitted. The field of explorations 
for the summer included Narragansett Bay, Sakonnet River, and the 
regions to the northward, eastward, and southward of Block Island. In 
September and the first part of October, three trips were made by the 
Fish Hawk to the inner edge of the Gulf Stream slope, between lati- 
tudes 40° 05/ 42” N. and 39° 46’ N., and longitudes 70° 22’ 06” W. and 
71° 10’ W., in depths of 64 to 487 fathoms, resulting in the discovery of 
a new and exceedingly rich fauna, both as regards fish and marine 
invertebrates. On her passage to Washington in November, the Fish 
Hawk also trawled off the mouth of Chesapeake Bay, in depths of 18 
to 300 fathoms. 

During the summers of 1881 and 1882, the headquarters of the Com- 
mission were at Wood’s Holl, Mass. As the shallow waters of this region 
had been quite fully explored by the Commission in 1871 and 1875, very 
little time was expended in work near land; but advantage was taken of 
all pleasant weather to still further investigate the rich faunal region of 
the Gulf Stream slope, discovered the previous year. Seven trips were 
made to this region, in 1881, between latitudes 39° 40’ N. and 40° 22’ N,, 
and longitudes 69° 15’ W. and 71° 32’ W., in depths of 43 to 782 fathoms. | 
A line of dredgings and trawlings, at intervals of about four miles, was 
made from off Noman’s Land to the Gulf Streain slope, in order to 
connect the inshore with the offshore stations; and a few trips were 
also made in Vineyard Sound, Buzzard’s Bay, and off Chatham, Cape 
Cod, on, and in the vicinity of, Crab Ledge. Cod trawl-lines were set 
on most of the outside trips, for the purpose of catching fish that would 
not enter the beam-trawl. 

In 1882, five deep-water trips, were made to the same region, extending 
the area of dredgings considerably beyond its former eastern and 
western limits. A few hauls of the dredge and beam-trawl were taken 
in Vineyard Sound, and one trip was made to the one-hundred fathom 
line, off the eastern side of Cape Cod. The most eastern haul on the 
Gulf Stream slope for 1882, was in latitude 40° 08’ N. and longitude 68° 
45‘ W.; and the most western in latitude 39° 31/ N. and longitude 72° 
00’ W.; the deepest haul was in 787 fathoms. Cod-trawls were set on 
two of the trips only. 
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The temperatures of the air were taken, in part, with @ Jas. Green, in 
part with a Signal Service, thermometer; the temperatures of the bottom 
and surface waters were obtained by means of Negretti and Zambra deep- 
sea thermometers. The bearings are all magnetic. As the bearings 
and iatitudes and longitudes indicate only the points at which the dredge 
or trawl was lowered upon the bottom, the direction of the drift of the 
vessel and the distance gone over in dredging and trawling have been 


given in most cases, to show the extent of the hauls. The figures in the 


column of ‘ Drift” indicate the distance of the drift in miles. The abbre- 
viations in the column of ‘‘Apparatus used” have the following significa- 
tions: D., dredge; R. D., rake-dredge; O. D., oyster-dredge; T., trawl; 
O. T., otter-trawl; B. T., Blake-trawl; Tan., tangles; C. T., cod-trawl. 
The New York ashing schooner, Josie ceves, Capt. FP. M. Redmond, 
employed by the Fish Commission to look for the tile fish (Lopholatilus 
chameleonticeps) in the neighborhood of the one-hundred fathom line, 
south of Martha’s Vineyard, made five stations in that region, which for 
convenience sake have been given numbers in the regular series from 
1145 to 1149, inclusive. She used cod trawl-lines and lobster-pots. 
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REPORT OF DREDGINGS OF THE ALBATROSS FOR 1888, BY 
LIEUT. SEATON SCHROEDER, U.S. N., NAVIGATOR. 


The cruising of the Albatross during this first year of s 


service has 


been included between the parallels of 35° and 45° north latitude and 


the meridians of 64° and 77° west longitude. 


The number of days un- 


der way, the object of each trip, and the distances performed are given 


in the following table: 


Date. 
December 30, 1882, to January 3, 1883-- 
February 10 to February 1 Bes SecooubE 
Marehi21 to March 25..-.22-22-e5-ces-- 
ASHLEE TO) WER OER pe cnnbeece sco supe ee 
DV Ved OLtOM Ma e290! conc ain a ccieimimiaieinieialele 
BRED guOre UME! TO). 58 Sec. oe amo eiasisias 
PitusyslOsuOrimly: 14 oo 52 occ isieere iain ele sialele 
July 18 to July 21...-...-.... eid clsiwarataials 
RUUD esata) aie acs ie ic's arc sicieteica joo snis Seel= ole 
dulvesG tovAupSUst 3. 2-5 .025ccse eee sec 
August 7 to August NBM Sma ecmardcdoe 
PTEOUS Gey) s cajecc ais.c cle os wees cinch sereteiats 
PAUROUS GWU! crema oasis setae eel waWaee eet 
ANIGUIR IG eS ta agepDseEona CSOD aacesos 
Aaoust 21 to! August 25 .-.-..25-265.0-/ 
August 29 to September 7.-----...----- 
September 11 ..-.........--...-......-- 
BEC UNIE LMS) sido: cre) cic oktaen Wein aerate ee 
September 20 to Septembe TO Nie stares 
September 30 to October 5. -....-..----- 
DC TOMEL NG aa ==) sncc.o iy aoseemeese eras 
October 17 to October 19 ..-.-.........- 
(Metober’22 to October 25 ...---....-..-. 
November 5 to November 14....--..... 
December 28 to December 29..-.-.-...-.| 


Object. 


Wilmington, Del., to Washington, D.C.....-------. 
Washington, D. C., to Wilmington, Del-.----...--- 
IDG tile byes Soop ac anne oo caress nasao duane sc epeeeGCsee- 


erel. 
RES One ets Satesiele ae aioe See aia eta Tot eycie eee Beaie ster ae 


Investigating migrations of mackerel and menha- 
den. 

Dred PING o%5...2).2 2 25.nsbic ae seiscesesas scien sesseerscet 

Newport, R. I., to Wood’s Holl, Mass ..0c.0.secee- 

Dredeine oo sss. cs. ccna ae emseee ase ol aseeitscmeicts 

Eee sheatins migrations of mackerel and menha- 
den. 

Newport, R. I., to Wood’s Holl, Mass....-...-...-- 


Wood’s Holl, Mass., to New Bedford, Mass.....--. | 


New Bedford, Mass., to Wood’s Holl, Mass , 
Investigating migrations of mackerel and menhlia- 
den. 


redoing secce S<ctae. edse due os eee Onesie see ltee 
Wood's Holl, Mass., to New B edford, Mass-.-....-. 
New Bedford, Mass., to Wood's Holl, Mass ......-. 
Dred gin Sasi Sse) ey aren, 3 teeta de old opciones 
ee CO psa pete eae YS Se eet ee ee a ae 
Wood's Holl, Mass., to Newport, R. I.......-...-:.. 


| Investigating migrations of mackerel and menha- 
den. 


Motal ell days): se acseeneeeee oe Josases Bajcialwiate atc\ntels\siniatajelatapeteta [slay ais skeeialetera (ete Gers slat efatelstore 


i) 
or] 
vcnoaceu 


dem 

> 

© 
aimee 
cw-l 


1], 228. 2 
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REPORT OF DREDGINGS OF THE ALBATROSS FOR 1884, BY 
LIEUT. SEATON SCHROEDER, U.S. N., NAVIGATOR. 


During the year 1884 the geographical limits of the cruising of the 
Albatross were the parallels of 8° 30/ and 43° north latitude and the 
meridians of 61° 30’ and 85° 30/ west longitude. The number of days 
at sea and the distances run, together with the object of each trip, are 


given in the following table: ; 
Date. Object. Distance. 
Miles. 
JANA: O60! 7 <.loc cin asec IB Aen OnELbO PN ON OKs se iceman eetae hie aia See ee eee oe ee a 163 
ganuany 10\to 1%-----22--. Noo ati aYd FUSVEE 1h Os oe eee CORE ar Retiree ORAS Stites aera ire 1, 417.5 
January =e 11000)! Se ee ee NOPmO MSTA eared Cin soni pees meri ee eee nce ceee ee amen 660. 2 
SHUN seen cuca cess Swine Ships SL acces aatuceisacese SAO ere Aes alee 2”) 
Hebruary 3 to 11-:.....--- SOUNGINosAnd Gred ono trip: isms miecie meena cee ce nee meinen ee 1, 209. 4 
Webraary 18ito 26. 2..2---5 jas... - COPA eee erie te cat ee cacee cee cmee cars einee ome cle wee een tee 1, 100.8 
February 27 to March 1... |.----- (OO aes aac Ae eee SEI yon Ar oan rs So Ne ee ESTE 333.8 
Wiremrcniley tO! G..2 ce. ones cieinilveeeet CLOW cane Ses Acari c cinicic ca males See e nie eee 605.1 
March) 2260) 26-2... 2-05 || = 2a 10), Se Seo pease e oe Siejcie lesa cine Pie Sale ele me ree lle OE oe ne. nee ee 429.4 
PAvpEl 20) DO --------.---- code Gk) nocede ndioote nec dtio seEepbecoowe vec Sod otgonosacsecagsvune 253 
JN yopptl S70) a eee een HOR R EE once ee ecb d awe aciclanit hatte cmerereee eis einrachne aoe ye eine 813.1 
/\ji0 2D) Saar ee a eeres IBKevaNesttov Havana, Cubas. os cccenee ere aoe tees 100 
‘April 30\to, May 7: ---2----- Soundinovanddredecinewnip sasscc cree tenets see eee eee 603.8 
IME; Tih onn ye eeeereces QUINONE CULT pS 26 cS eeecia eee 2 <2 os Maecenas SoS tee ee ee 1, 279.5 
RMUlive Mayu. winds ceinctere s Washington to Nontoli ito. |aMa Meena SS ne a ERE 174 
uaby20)t0r26, 5. .-....--.-6 Inv estia: iting migrations of menhaden and mackerel.......-- 651.7 
July 31 to August 8.....--. ID NRU Meat ayee ah ae ee ee Se ER ASN aE eect Deg aad 486. 4 
PATA PUStMLOUO Zhe 2.525 sce\ene ser (LOMB oe ele nis saeeelsee wed Bae Alecks Meee ee a neater ae 429, 2 
ATI PUIShie tes ose esc vac acne Wood's Holl to Newport OE Se BN Pars eee bere LR ay A BS 42 
Ancustie8 to shi. 2..-22254-2 Flagship of Honorable Secretary of the Navy........--.....-- 47 
September 250.2 c2cc-cce: INGwipOTltonVWioodistEloll: as ccs mele meenisaettaee saan eee 42 
September 6 to 15.......---. WO ECMO GTP a2 een -eicei cee vc a2 Ne sein eins Season decame ne Seam 943 
September 25 to 29...-..-... LUI) a BEI eee ea ea oe a a DES The. EAE 424.1 
October $'to'9).--.--5---..< Woods Holl to Nowa ork occ co lo. sooecaece, ee Soyo ees 189 
Octoberl7 to 23-....-.-s22: Wned SNC Nips jee ote soe oes seeks seat e cae ne tones eee 797 
December 25 to 26 .......-. Mpashur tonto Noniolks x48. te cecee see tcocre coma ee cmeee 174 
Total, 134 days. ...--. | hcanies cag soe soe rny reve SSC SESg benoe cE aso ereD sae aaa tbssaS jatinos 18, 388 


The number of soundings taken during the year was 701, almost ail 
of which were located with sufficient accuracy to be of hydrographic 

value; of these, 194 were also dredging stations. 

Tanne the winter and spring the vessel was employed in hydro- 
graphic work for the Navy Department; searching for reported dangers 
in the West Indies and between there and the Chesapeake; running lines 
of soundings across the Caribbean Sea and among some of the islands; 
taking serial temperatures and noting surface currents ; making an ex- 
amination of a part of Savanilla Bay, United States of Colombia, and 
establishing the longitude of Cape San Antonio light-house, Cuba, 


938 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [66] 


Following is a list of reported dangers over or near which the depths 
were found in the positions given: 


List of reported dangers. 


oy | Latitude | Longitude 

Name. | north. west. Depth. 

Clg rans o ! " | Fathoms. 
Oniontshoalietacesse cnet aa eee tan erates cost saclse oats sais emetersieeieinn eres 34 48 45 72 25 00 2, 462 
PATS HUO DES NOMMiaae saeisconinerin cere stee ae cine ane tere cee cases cess erates er 33 50 20 71 42 00 2, 953 
ONSeVeLaAN Za OllOalls es caue eae seeeics tocid enia smu ccc amece sine remaae 31 15 42 67 39 10 2, 787 
WOUT AN CIS NOalat ee ec sie seen ce ec etcssescice cw cctecotcmoa suse Bepdbe 24 35 14 65 13 07 | 3, 006 
NCI ON LOUELVOC ee suman cece eta secs nine cent eale aeteete a neieten usa | 17 39 30 73 22 15 | 2, 490 
FETC) STICAIN io geen Ge Re gL sia at eG NS 5) Sp | 17 48 00 73 34 15 2, 369 
BES RE COLS te ee ae eee ce fea eee lolot oe cic «Sine Sela in dic Smaimeinate ere a ervche rere 12 54 40 66 11 10 | 2,768 
AVAL ie settee ese ian ne tematic as ne aaicis opouia aclersreseminvtaemeincieiecemic 12 10 30 66 11 00 | 2, 707 
(eEOn Oda NOal teem s cases sees pccic cobs cone st cass msen conte seit Many soundings. (Least) 17 
PTI A Oces ect meee caer ins ssc aiit aid mens Sets etetele eeieatasertaie 12 11 30 74 27 30 2, 057 
HOw atantishoalee-coceteecesicee ss Sets Riese eile mee ein calatoars eeloate 11 11 00 75 50 30 | 1, 195 
JO GH ee os Hak SAS US SEE See ee meats fa pr enn te one erp, 14 538 40 80 20 00 1 15k 

MAIC HOME AMA OMS OA eejaae siete aclec eine wis = adn alalein a sielneclae mimelemeere ici Off Cape San Antonio. | Many. 
PAU ALLOSS ShOdlesemenees eccccs sc decries motte selena sriat ease | 22 49 20 84 15 00 950 
AVAL Oe ene ee ce etek cco bese cnanbnimssee secdsucsmame gece 23 06 00 83 03 45 625 
Huntley STF oi i RE nae aio ne aR Ee Oi 30 46 00 78 35 00 470 


The soundings were such as to prove the non-existence of all except 
the Georgia Bank off the east end of Jamaica, which had been recently 
searched for by several vessels. It was originally discovered by Capt. 
John 8. Holt, of the American brig Georgia, in 1867, who reported 14 
fathoms in about latitude 17° 46’ N., longitude 75° 45’ W, An exten- 
sive and careful search was made for this, resulting in the discovery of 
a bank with a least depth of 17 fathoms a little to the southward of the 
pe position, in latitude 17° 36’ to 17° 44’ N., iongitude 75° 40’ to 

5° 45’/ W. The Navy Department has given it the name of Albatross 
ane This must not be confounded with the Albatross Shoal off the 
northwestern shore of Cuba, which was reported by the German gun- 
boat of that name and not subsequently found. 

One hundred soundings were taken off Cape San Antonio, extending 
to just beyond the range of the light, with deep water everywhere (up 
to 1,200 fathoms), and Sancho Pardo Shoal has, in consequence, been 
expunged from the charts of the Hydrographic Office, Navy Depart- 
ment. 

Six lines of soundings were run across the Caribbean Sea, four between 
the Leeward Islands and the Main, and diagonal lines on and off the 
coast of the United States of Colombia. The eastern part of the Carib- 
bean Sea is the deepest. the greatest depth being 2,844 fathoms, in lati- 
tude 13° 25’. N., longitude 66° 25’ W. Offthe Honduras coast, however, 
still deeper water was found, there being 3,169 fathoms at 60 miles 
southwest of the Grand Cayman. 

An interesting discovery was that of a submarine ridge connecting 
the islands of Santa Cruz and Puerto Rico, the least depth on which 
was 578 fathoms and the greatest 900, while on eitier side was found 
over 2,000 fathoms. 
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Aves Islet, 100 miles westward of Guadaloupe, was found to be the 
summit of a mountain, precipitous on its western slope and extending 
in a south-southeast direction over 150 miles to the 1,000-fathom curve. 

During the summer and autumn of 1884 hydrographie work was 
merely incidental, as continuous dredging and trawling generally inter- 
fered with the correct locating of the stations. Still, a number of the 
soundings taken were considered plotted with sufficient accuracy to be 
of hydrographic value. This work was off the United States coast 
between Cape Hatteras and George’s Banks. 

Nothing of special interest was definitely ascertained. But in the 
course of the season it became very evident that in the vicinity of the 
40th parallel and the 70th and 71st meridians there is an easterly and 
a westerly movement of the water, alternating at intervals of apparently 
about half a day. Circumstances prevented a close examination into 
this matter, but, as the approximate time of the change of the current 
was noticed on several occasions to be later each day, it is believed that 
the phenomenon may be attributed to the influence of the moon, and 
that probably there may be tidal currents, less pronounced, but as regu- 
lar there as along shore. 

Indications were also found of a pocket running in northward from 
the 600-fathom line on about the meridian of 70° 15’, differing from the 
contour Jines on existing charts. But, owing to cloudy weatherand the 
impossibility of keeping a good reckoning while trawling, the positions 
found were not considered sufficiently reliable to warrant making a 
report to the Hydrographic Office. 
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[85] | LISTS OF DREDGING STATIONS. 957 


LIST OF DREDGING STATIONS OCCUPIED BY THE U. 8. 
COAST SURVEY STEAMERS CORWIN, BIBB, HASSLER, 
AND BLAKE, FROM 1867 TO 1880. 


The dredgings from 1567 to 1871, and those of the Hassler in 1872, 
were ali made by Count L. I. Pourtales, Assistant U. 8. Coast Survey, 
in a great measure under the direction of Prof. Louis Agassiz, who ac- 
companied several of the expeditions. Their positions were originally 
published in the Bulletin of the Museum of Comparative Zoology at 
Cambridge, Mass., in September, 1879. A continuous series of numbers 
running from 1 P. to 224 P. has been assigned to them for convenience 
in placing them on charts without confusing them with other Coast Sur- | 
vey or Fish Commission dredgings. 

The following stations were occupied by the Corwin, Acting Master 
Rt. Platt, U. S. Navy, commanding, in 1867, in connection with a survey 
for a telegraph cable between Key West and Havana. The expedition 
was cut short by the breaking out of yellow fever on board. 


Serial number. Date. Depth. Locality. 
Fathoms. 
HB Eeete eters fers cis slow. nie ses vocisloseee ees May 17 90-100 | 5 miles SSW. of Sand Key, Fla. 
Fe) a ee Sn Le May 24 270 | 1.6 miles from Chorrera, Cuba. 
Re leet nie iota wicicic wae aisle ase eet May 25 850 | 2 miles from Chorrera, Cuba. 
AP cae sesccs a cate asi sameeren May 29 270 | 1.6 miles from Chorrera, Cuba. 


The dredging in 1868 and 1869 were made by the Bibb, Acting Master 
R. Platt, U.S. Navy, commanding. They are all situated in the Florida 
straits, between Tortugas and Cape Fiorida. The positions, as pub- 
lished in the Bulletin of the Museum of Comparative Zoology, were only 
given in a general way, and are here taken from Count Pourtales’s orig- 
inal charts, preserved in the Coast Survey Office. A separate series of 
numbers is attached to each day’s work, both on the charts and in the 
bulletin, and these numbers and the depths given correspond for the 
most part, except that the depth on the charts have been corrected whilst 
those in the bulletin are apparently from the original rough notes. In 
some cases, however, a different number is given to the haul on the 
chart from that in the bulletin. All notes here given on the character 
of the bottom are also derived from the charts. The number and letter 
assigned to each dredging on the original charts and record-books, the 
number given in the bulletin, and the depths given by them, respect- 
ively, are given in separate columns, so as to facilitate future compari- 
sons. A few hauls, mostly shallow water ones, it has been impossible 
to place exactly. 
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Dredgings made by U. S. Coast Survey, 186869. 


i s q q 

5s | 8a] 4 Bee he 

2 nr ao aside 

a +o i) hm AlODY 

5 ao | a Latitude] Longi- |&=% |Z ° : 

A 43|4 Date. Cnr tude W. | &= | 4 | Nature of bottom. Locality. 
zB Alo || a aa fbes fame 

2 =) 

wm Nie | ace 

1868. Oo f Ww [OM al site LA 
Ope ee peels’ OWA pes ml seee eee |b cect wo o1c:e LOS dee Sale tert ne ora Slate aaraye Off Sombrero. 
Gia |eeion’ Su) PAT O31 eee eae ee Sem Wen ay | Ske) | rah See A es Sie Do. 
Ue Nas 7 | May 24528) 50. | (81°03 10) 1019) ah | ard’ oe 22228) ee Do 
SiR GiB: 6 | May 1 | 24 25 15 | 81 01 30 | 121 | 121 ORAS ae Do 
OP. | 5B. 5 | May 1 | 24 21 40 | 81 00 00 | 111 | 140 | Rocky .---......... Do. 
LORE) 458: AS Maye sluli2t 1800 | 8058 30y) 152 alba Seddon sae eee cee Do. 
i Be | 3B. 3a May.) |) 24 16620: |:8057 1807/5183"! 180 jas dov sss css. ee Do 
12 P. | 2B. Zia Viral 24 14.201) 8S) S700 262iu|) Sasa saecme cece sce ane eee Do 
1693 290) joa let 5 IW eMiay i |\2412) 20. |80555'.30")| 517 | 517, | Minds cst oc eee: Do. 
14Ps "|, 1D: Ma eC a yal 24°33 30 || St) TO%00r| Melon) 6 eOme le eee eee ase Off Bahia Honda. 
Loge sy | 45: 4) May, 64.24.30 20 | 82 181205)) 751 075 WSand.8. 2 2222 es to) 
TGsE |) 55D): Oi Maye 84) )) 24°29) 30) 81 2730)) 195) NOU Ssee- ee eee Do 
UiGE 53) "6 7); Gaia 472d 28:30) PSL eC rsOueLO0an | LOS tecmmcine ae ae seems Do 
13 TR se: 7 | May 4 | 24 26 30 | 81 14 30 | 100 | 100 | Rocky --..-....... Do 
Erp oe On ean |p Miiy ocd. || 240.92).30)1 81 TOKS0N| A192) AbD hee eee ee SNE Ae Do 
ZONE MOMS 101 May. 4 | 24 19°40 18107 00) 198" |) 128 y.22s 22 tool ce Se Do 
eae LD et May 4 24,077 00'i|, 81508, 20176. AG7 ieee ee chew aan o Do 
oem LeU el) Maye 45 )):24' 14 90: | 8059-40 1824) B10 \|.sce-ceecobeen ses uae Do 
23 P. {13 D.| 13 | May 4 | 24'12 50 | 80 58 00 | 418 | 400 | Mud.............. Do. 
PANIES | UI OE 1| May 6 | 24 30 20 | 81 30 80} 16] 16 | Rotten shells -.... Off American Shoal, 
25 P. | 3 E. Sy Mary. 6.) 2428-305) 81730/80) | 439)" (43°) Mud soca et Do. 
26 P. | 4K. BAM aye 61/24 28°00 |a8ies0e5 +) 55.) Ubo5|222-d0 < cena een eeee Do 
27 P. | 5 Dale Mary %6.) 2427 SOU STeoORa5 a!) “Toul wl... )0 -.s8<onceemee Do. 
28 P. | 6 E. 6 | May 6 | 24 27 00] 812900] 83] 83 0%. scot ehie eas Do 
29P. | 7K. 7| May 6 | 24 26.40 | 81 28 3 Wily Wish. | Baeene Saesacocosese Do 
30 P. | 8 E. 8 | May 6 | 24 26 00 | 81 27 50} 94] 94) Rocky..........-. Do, 
31 P. ) 9H. Die May 6) 2425 205) (8182700 | 100:4|< '99) || Hard. 22. -2-225.2 Do 
32P. | 1 EF. 1 | May 8 | 24 24.40 | $1.29 00 | 111 | 111 | Mud.......2...... Do. 
Sopksy | SlH. 3] May 8 | 24 20 30 | 81 24 30 | 150 | 129 | Coral and rocky .. Do 
34 P./ 4 *F. An Maye 84524 18105) S122 10.6135.) 139) |e. eros Sa cee Do 
35 P. | 5 F. Ose Mlay 280/24 15 50/181 19)40)| 266) |\/260) ls. 35 2 ee ee Do. 
362. 1 3iGe 2) May 9) 24 27 15} 8139 20] 34! 384 | Mud and sand....| Off the Samboes., 
Devo 0 Gre 4 | May 9./ 24 26 00 | 81 88 40] 67 Oral Mud: -ct2e, eee oO. 
38 P. | 7G. Sal Ma yin 9) 2452505) 81 882001 |) SOM) 80K Wish eee S ak Do 
389 P. | 8G. 6 | May 9 | 24 24 00 | 81 3710] 93] 93 | Broken shells..-... Do 
40P. | 9G Cun May.) 19)| 2423 20), 81. 86°15) 296n\ 96.) Mad: ios 2 7 ce Do. 
41 P. |10G 8 | May 9 |-24 22 40 | 81 35 00 | 101 | 100 |.-.-.do .-.-.......- Do 
420P2 | 10'G. 95), May: “99)' 24 22 00 || 8134 00) 9106! 104!|=--- do .ces ccs cceece Do. 
43°. \)12,G.| 10 | May 9'/'24 21 20 | 81 33 00) | 106.| 106 |---.do.-.2-.-52222: Do. 
44P. /13G.| 11] May 9 | 24 20 45 | 81 32 00 | 116 | 116 | Hard ............. Do 
45 P. |14G 12g Weaver Ol 24°20) 054/081 30 (00 [12a Mal otis se celts ee eee Do 
46 PR. |15G.| 13 | May 9 | 24 19 10 | 81 30 00 | 125 | 123 | Coral, rock........ Do. 
ieee OG 14 | May 9/124 18/45.) 8128 45.) 125) | 191 |) Hard’ 2.200.502... Do. 
48'P.'|18G.| 16]! May 9 | 2416 20 | 81 24 30 | 139 | 137 |.--.--........ anes Do 
49P. |19G.} 17) May 91] 24 14 45 | 81 22 30! 147 | 145 | Hard ..... Meee Do 
50 P. |20G.| 18] May 9 | 24 13 20 | 81 20 20 | 298 | 292 | Sand and shells ... Do. 
51P. |21G.) 19! May 9 | 24 12 40 | 81 19 25 | 237 | 312 | Fine coral mud... Do. 
52P. | 24. 2 | May 11 | 24 26 10 | 81 47 30 | 26] 26 | Coral and shells ..| Off Sand Key. 
538 P.| 4H.) 3) May 114 24 25 15 | 81 47 30] 54] 54} Broken shells..... Do. 
Dap ea NOgeL de 4 May iii |i 2d 2490 | 81 473008 6747. 6T ksendO cescececeeeen Do. 
DOPE OveLay| 1) Gl May 11 142493730.) 81 4640) 82) Sane dos ohne ores e Do. 
56 P. | 10H Gi SMa 41994099 150IaeTs46' 20, N94") Vode | auene Soe ee ae ee Do. 
Oleg PL LMEL er Se Wit| May 11) 24°92) 00:1, 81/4600) 1/108.) 108 |. acces cee ae cece Do. 
06 be | se. Oewiay, 115) 2490020) 81 45 20 i19) 15s ear, ae seee one ae, Do 
OnE ay | L4H) 910 |) May 11.) 24'19:30.| $1''45.00))| 119 | 299.22 dows s.-02 0528. Do. 
GOP es Lonlde (11s), May, 1.) 24) 79100 |8144 50 1128 || 110 | eee ok eae Do. 
GIVE LORE 2. | Mary ei Te) 24 18 30)|81c 44201) 127 )| TIS Iecsctesccesccnke gee Do. 
CZEe SH iekta se 1oa) May 00 (24 17 25581148 504) 128 |, 128) )-6 222. 2cc8 abuso sane Do. 
Cope nS pale May ed 47 80! | 8143" 20 14 ASOk |e ceca saectnabeeeaee Do. 
Gsm | PLOBEN |! 153) Mary: iL 9/2447 00°18 43.00} 1431) 140 ee ee ee Do. 
Gone a0 Ade Gi Maye Wl) 24-16-00 || 81 42 00 |1388"| Wat ieee l cosets eee Do. 
BGs E 2k eben) Mary: Ti |2457'51.00 4) 8141. 10°) 154 || P50 esos Sosa ce see ceee Do. 
67 PB. |23 HH.) 19 | May 11.) 24 13 25 | 81 89 30 | 306 | 297 | Mud.............- Do. 
GRIP ae Ei 20 May 1h 2412.30' |) SL 88 80) |2484n24I | ee dol acasoc ons ace Do. 
GOSR a eeeeo 1 | May 15 4 [il eeo es aps ale QOS eCcseihsre mtmtsegetatmetanclaie epee Do 
TOME | ereros 3 | May 15 Pale A UT eis shana LOO iapsaeal Seo yaesinve lore ete eects Do 
Tagen AG Na vag i leer gli eec anaes Ah PED ON Wea aee ep a aun amen Say Do 
UE EY adem 5 | May 15 || aA ere oer LOO eet cpall eis. cect mre enejee miei tet Do 
eee loses 6. | May 1b is 63. O94 fo ove. LOU ces Seen Sn uae a Fates Do. 
(es eee 1 | May. 16 els Deacon 120 | Do. 
LE el emcee 12 & 3) May 16 ORT Ah eeormeecc 120) sees Do. 
ONES ike ater 1&5) May 16 tains 1p Paes ee oe PAD ess oe Do. 
CIMA SAN eee ee Gea 163 Nee raul eee ceee 0201S ec ce occ asteetignoceesaee » Do. 
1869, 2 
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Dredgings made by U.S. Coast Survey, ete—Continued. 


> ke Fa] 
a | 8a | 8 Bec ie 
2 an | 3 agas}ao 
aes | ea ven ae ee 
a i= at 3 gl- = “HO . p 
5 a3 = Date. aes : tude W. a 2 a Nature of bottom. 
a |63)| 4 85 |24 
SMaleom.| 4S Be Ny 
DM ra a | =) AR 
1869. fo) uy / {o} a / 
Ques | yl A\. 2'\\ Jian. 15) | 24 30) 30) 82 59 15 |) 13 || 13) | Broken shells--..- 
80 P. | 2A. 3 | Jan. 15 | 24 27 30 | 82 59 30 17 PS avin Gis. Se eee see 
BLP sal 3 cA. 4 | Jan. 15 | 24 24 45 2 59 45 34 Se ace GO) cases ces Soest 
82'P. | 6 A. TO eae e240 G00) 483000 450 260 P26 laces COy sw teaanc ee 
Sos |) (*) & 2| Jan. 16 | 24 39 00 | 83 07 30 |30-32/30-32) Sand and shells... 
84 P./ 3B. 3 | Jan. 16 | 24 40 30 | 83.15 00 | 35 300 OOWn ee see cee ee 
85 P. | 4 B. 4] Jan. 1€ | 24 41 30 | 83.19 00 | 36 36 SoG Ole teas cee sere 
86 P. | 5B. 5| Jan. 16 | 24 42 00 | 83 2245) 36] 36| Sand, shells, 
sponges. 
87 P. | 6 B. 6 | Jan. 16 | 24 42 30 | 83 26 3 SON Sor | eee Ose see rreke cere 
88 P. | 7 B. 7 | Jan. 16 | 24 43 3 83 30 30 35 SOp see Oleeepicinaeeee 
89 P. | 8 B. 8 | Jan. 16] 24 43 40 | 83 34 30) 37] 37] Sand, grass...-... 
90 P. | 9 B. 9 | Jan. 16 | 24 44 00 | 83 38 80] 37 37 | Sand, shells, 
sponges. 
91 P.}10B.| 10) Jan. 16 | 24 44 15 | 83 42 00 34 3 Coralpertie rp acces 
92 P. |11 B.!| 11) Jan. 16 | 24 44 15 | 83 46 00 43 7A tal ayer Lays Segue eter 
93 P. |}12 B.| (tf) | Jam. 16 | 24 44 15 | 83 49 20 | 42) 42 SEG! Seen seme 
GARE MLC: dane ele ede Splin e8349"00),|) 2431) 432 COnaeee meee cceee 
95)'P. | 3.C. 3 | Jan. 17 | 24 48 45 | 84 01 00 | 124 | 124 | Coarse sand ...... 
96 P. | 5C. 5| Jan. 17 | 24 49 00 | 84 13 00 | 502 | 502 | Gray mud .....-.. 
OfnE | 1D. 1| Jan. 18 | 24 33 3 309 45| 25] 25 | Gray sand, black 
specks 
98 PB. | 3 D. 3) | Jams, 18 9-24.129745)'83) 17 00) || 260°) 60) | Rocky ce. Wl ot os. 
99 P.} 4 D. 4 | San 8) 245285183! 20015) aloe 115:-) Mind seca oa. ce. 
GOVE. |b. 2. 5} Pane Ly 2a AGerb | Ssr24) CON 21402142 dota eco coe eee 
LOE (6D: 6) dian. 18ii\'24e2500) 8327.45. | 306)| 316 | 5-do 43.22 2.22. 
LOZKE iy |) 7D (| dane Won|nete2erd byl 83132) 00K) S89) 889" |i 2a2doysee5- eee enee 
1038e2 2D. 8. | ham. pelea 24) 20030-8337 00) 468) )).450) |e dowee. oe. one aae 
104 P. | 1 E. 1) Jan. 22 | 24 33 45 | 82 4415) 18] 13) Coarse sand, 
broken shells. 
105ve. | 2 EB. 2} Jan. 22 | 24 29 15 | 82 44 00 11 NO eon 6 (enectascme eee 
106 P. | 3 E. 3 | Jan. 22 | 24 26 30 | 82 48 40 | 168] 163} Mud, coarse sand. 
107 P. | 44K. 4| Jam, 22 | 24 23 00 | 82 43 15 | 47] 387 | White mud.....-. 
108 P. | 5 E. 5) | ans ecules: LONOOMSAT4 2a Se Till S sei = 2d Ops eatore ceeeisere = 
TO9URS 6 UE: 6 | Jan. 22 | 24 15 45 | 82 41 15 | 290 | 290 SOLON: orotic ee 
110 P. | 7 E. 7} Jan. 22 | 24 12 00 240000 H03498)) S49R (oo dOm en sas eceeee 
PE.) 8. 8 | Jan. 22 | 24 09 15 | 62 39 00 | 377 | 377 don. sat see oes 
112 P. | 9H. OU patie 2am ets ORNOON | 821.37 20 AUG A 4G) | oe) wie eat ele 
iieyaee | al he 1| Jan. 23 | 24 24 00 | &2 24 30] 34] 34] Broken shells..... 
H4P.)2F.) 2) Jan. 28 | 24 20 00 | 8224 45) 74] 75 | Graymud......... 
See Gres) 24) HebY 1024-26500 peltOO) |e Aane 42s | pMiin cll Se ee ee eure 
UGS ce aauc Hee EEO bere 1O)S Pteeterssaciom (Whe alors acs ODES cial erin Se eet ie c Seremteys 
171s ee uh pids | lS Ds eiLlO\ rere is Seapets os SOO yNeraetl Se ese cc taets Asiermrstate 
TIT So eee (Dor Hebe LO ee ermcre o'er aan Lye Uid fepeterater| meaetate te celeste arses 
WO es | Lon. US HObe aul Wes Ie SOM eae LiOOw|| ORs LOOM Midis see aces coe 
120: P. | 2.H. 2) Bebb: Li 24) 18145) | 82) 11 15.) 132) |) 130))| Rocky o.22.2-.-522 
Pen JEL. Si heb iat iON Sania: dO te Onl sens COkesenaccce = see 
22NP 5) EL. 5 | Feb. 11 | 24 15 45 DELO RSOM 29Gb ego) Wit Glas seer ce essere 
123 P. | 6 H. (A) Derey oy UE AE ee By (OST OIME RBH GRE) saat (ey) See gee ee ee 
P25) J: 1s Re Dyan etacomLOmm se nO2Rs ONL OOM hODN |e aetna ar ee reayeae 
125 P. | 6 J.? 2| Web. 15 | 24 21 00 | 82 01 30 | 122 | 122 | Sandy mud -....-.. 
126 P.|6J.? 3) | Pedy Loe 2 200) SAO sn 122 dA20 |e Ol seosses eens 
TOME A \neece.-|| AN OD HOM evel cae sel) ener tee 25 
PASM ace ESYal lege) eevee Use| pyar yrs eee at H 
129P. | 4d. 6 | Feb. 15 | 24 23 00 | 82 02 30 
TBOSE 4 1 IE. 1| Feb. 16 | 24 19 20 | 82 06 30 
San elke 3) Feb. 16 | 24 18 40 | 82 09 00 
132 P. | 4K. 4] Feb. 16 | 24 11 00 | 82 09 45 
Used |) bya 5 | Feb. 16 | 24 08 15 | 82 10 45 
134 P.- | DL: 1| Feb. 17 | 24 24 30 | 81 57 30 
11335) JEEP be 2{| Feb. 17 | 24 20 30 | 81 58 30 | 
136uR; |}! Ls 3 | Feb. 17 | 24 16 45 | 81 58 45 
BY (A ee bp 4 | Feb. 17 | 24 13 30 | 81 59 00 
BTS Jey |) tay be 5 | Feb. 17 | 24 23 00 | 81 55 30 
NCL) Eau eee UL." (fe oR A ea See ie 
140 P, | 2M. AlMiaran 5b \.23) 27/300) 8055080 || 1688 Ose eke. tenet seca 
TAA ES | N Tee Mar ret OU S28 5730 S0s29) 151) saloon asc ge ert ee uke 
1 
142 Pe) ie ssee SAGE MEER OTe cers cei N Wh aris races AON eee eal la tele alae sale cee 
143 3P en eeee2 Pip ei UE LG eae Nera eo ce Be Wier e israel alaeletasicl ame Lia 


*J and 2 B, 


+12 and 13, 


{ Several, 


Locality. 


coats of Tortugas. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Do. 
Do. 
Do. 
Do. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Do. 
Do. 
Do. 
Do. 
Do, 
Do. 
Do. 
Do. 
Do. 
Do. 
Off Marquesas. 
Do. 
Do. 
Do. 
South of Marquesas. 
Do. 
Do. 
Do. 
Do. 
Off Boca Grande. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
De. 
Southwest of Sand 


Cojima, near 
Havana. 

Off Cruz del Padre, 
Ouba,. 

Off Donble-headed 
Shot Keys. 

Off Conch Reef. 

Off French Reef, 
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Dredgings made by U. S. Coast Survey, ete.—Continued. 


| 


re RD 

2 |20/ 3 aalias 

BY eS | pate | Ratitude|| ong |s.|.2 ° RUE ev Leeait 

= a 2 ate, N. tude W. |.4= Bhss ature 0 ottom, ocallty,. 

| a S|" 8 45/38 

Ban ise) ae eB |o° 

wa 7 A Qa A 

1869. OF EL i. Out (oh 
100d oh eee Op | ME cinrah Ail Sees ees eel es 7 he Perse Ser Sea eae aoe Off the Elbow Reef. 
145 P. | 10. 47) Mar.) 21% 25408: /30,)| 8011 15.) 70.) Y0h|WSandcoscce cee sacs Off Carysfort Reef. 
146 P. | 20. Dall Maree 230825 010F30-180910 45.11 160) wG0ulseendoks seats ceeabee Do. 
4a7ees | 3 O: 6 | Mar. 21 | 25 12 30 | 80 10 30 48 48 |.---do Srecids fasencre Do. 
148 P. | 40. 7 | Mar. 21 | 25 13 40 | 80 10 45 40 seer Sone Opaaea Ane eaner Do. 
149 P. | 50. 8 | Mar. 21 | 25°14 15 | 80 11 15'| 95. |/4.--.] Sand, mud’ ....._.. Do. 
TGS eds I eeeaes OMe Miler iG ee eee ars n|\- 5 eee en LDH sete sl | sisae eieiare sere sernere oak Off Turtle Harbor. 
151 P.|1P.} 1) Mar. 23 | 25 1115 | 80 09 45 | 63] 70 | Broken shells..... Off Carysfort Reef. 
152° PR. | 2 P. 2a Vare 2a e25 L030!) ‘80°06: 008/16 02 eke eaee. 8 Seems Do. 
15 Bue. Bubs 3 | Mar. 23 | 25 12 00 | SO 02 00 | 138 | 138 Ni sstestas oe oe Do 
154 P. | 4.P: SeMar 23-25: 13420 44790571008 | 29932988 seacione soe see cee Do 
155.b2)|15)es 5 | Mar. 23 | 25 16 30 | 79 53 00 | 317 | 317 | White mud -.-.... Do 
5 Oue: e'Gee: 6 | Mar. 23 | 25 20 00 | 79 50 00 | 320 | 320 |.-..do.....-...--2. Do 
lls yh ret Mai ed 7 | Mar. 23 | 25 23 00 | 79 48 OU | 351 | 351 CON esac nee Do, 
58325) 1 @: I aNars She 25) 11005) 80 i005 on) 452))| Rocky, cas ieee nes Do. 
LOE SH 2G). 2a eVEa ro 1525) 08"30 80 WGKOOM tag «aS eee does acute cee Do. 
160M As 3°Q): 3 | Mar. 31 | 25 06 30 | 80 01 00 | 2906 | 206 | Sand.......- owen: Do. 
161 P: | 4Q. 4 | Mar, 31.) 25 04 40) 79 55 40. | 349 | 349 | Mud’.......2...-2- Do. 
G32 Hy asseee PAGERS NPAC Toten lG ieocra n/a eae eee Te Gal eek $2) ca eae oct en Orange Key, Ba- 
| 1amas, 
GRID Et, | faa te WG WASp re 3/25 01435580020) 154], 155)" slbe| Rocky szcs<cee~ cee Ott French Reef. 
LGAs eo PAPE) 3) | 2501S Doy SOMO || S87) IT ees nn ede on a cee 0. 
1650R = 30. SEAL. ga 20 OL 2OANSOPONSOn tage ddl. 22h Sa er ee! Do 
GGRE 54 oe 4) Apr. 3.) 25 01 00) } 80 18 45 |.-... 50s Sandeessesetacs aes Do 
NETS 5 2e- OM eapLer 3425 001005) <80e6) 30)! 175) 370") Shellseaess-f.s 5. - Do. 
TGSHE | Ole: 6| Apr. 3) 24 58 40 | 80 14 15 | 100 | 94 | Broken shells... Do. 
169 P. | 1 Uh 1} Apr. 21 | 24 18 00 | 815015 | 135' | 125) Rocky <...-22.25.- oft pan West. 
170 P. | 2U. 2| Apr. 21 | 24 14 00) 81 51 45 | 995 | 290] Coral ..-.-222..2.. 
IPS 40. yl) Da Reem nema eras 14.0) SIA OM ee ce ceca cee men De: 
L725 0: Aa ANO TOT) ae 2 95 Feel ee ak Oe ig BY 0) eee ee arti Do 
yey GO 3) {28g OS eo oH | Vey pee Kinch SA a Be ADO NMS hese Sesion ane Do. 
cael) || LEX. Wo Maye 7) 24°44: 301) 80'-45:00 |)" O04. 125) Sandi.cs22 2b cal: OF ent eeeee Reef. 
DAS Wh 2 ex. 2a Maye 7 i 24649°45 51 80.459) 159)]) 53h Mardcouaeys cases 
L(y. S 3 | May 7 | 24 40.40) 80.44 00] 85 85 | Shellg..22..2....4. Tol 
Up a eS ee 4| May 7! 24 38 30 | 80 42 45 | 108] 105 | Sand, shells....... Do. 
lyfe} Deel) aye 5 | May 7 | 24 36 80 | 80 41 00 | 114 | 114 | Shells.........:... Do. 
ONES. GX. 6 | May 7 | 24 35 00 | §0 39 00 | 115 | 115 | Sand, shells....-.. Do. 
SO MB  eX. 7| May 7] 24 33 00 | 80 37 00] 124 | 124] Coral............- Do 
LSE ET SEXe 8 | May (7 |°24 31 15 | 80 35.00 | 160 | 157) Shells...2..5..222: Do 
182 P. | 9X. 9| May 7 | 24 29 15 | 80 33 00 | 174 174 | Coral, shells ...... Do 
183 P. | 10 X.| 10 | May 7 | 24 27 45 | 80 31 00 | 200 | 200 | Rocky ............ Do. 
184 P. | 2Y. 2)| May, °8°| 24.49 15} 8035 30-41 | 41 | Mud ...-.5.2io.2.. Or eaten Reef. 
USEF ES ISIN 3| May 8 | 24 48 05 | 80 34 45] 531] 53 Ones aee eee 
186 P. | 4Y. 4| May 8 | 24°47 15| 803400] 68| 64 Shells......+..--.- De. 
TSre Rey) OI. 5 | May 8 | 24 46 30 | 80 33 00} 79] 76 | Broken shells..--. Do. 
USSuP yi! GLY. 6 | May 8 | 24 47 15 | 80 32 15 |. 88] 88) Sand, broken shells Do. 
1SORP S| Ye: 7| May 8 | 24 44 45 | 80 31 30 | 110 | 110 | Rocky..-.......... Do 
190 P. | 8Y. 8 | May 8+ 24 43 40] 80 30 45 | 110 | 113 EdON. osoeae ween | Do 
IRS EA Ip nee 9| May 8 | 24 42 45 | 80 28 40) 113 | 113 Sand, broken shells Do. 
192 P. |10 ¥.) 10) May 8 | 24 41 45 | 80 27 45 | 118 | 118 Rocky Saati eaemal ) Do. 
193 P. |1LY.) 11] May 8 | 24 40 80 | §0 25 35 | 138 | 135 | Brokenshells,coral| Do. 
GABE a ean We.|h a2 Wag 8) 2453923088028 15 | Tk 7 daze cues je eae Do. 
195 P. |13 ¥.| 13] May 8 | 24 28 30 | 80 22 30:| 156 | 160 | Shells..........-- Do. 
196 P. |14Y.| 14] May 8 | 24 37 20 | 80 90 15 | 189 | 188 | Broken shells..... Do. 
197 P. |15Y¥.| 15| May 8 | 24 26 00 | 80 18 05 | 238 | 238 | Fine sand......-.. 
198 P..| 1 Z. 1 | May 11 | 24 56 15 | 80 27 30 | 3 30 Broken shells Off Conch Reef. 
199.2) Z. 2| May 11 | 24 55 40 | 80 26 30) 39] 39 | dos eee ) 
200 P. |} 3 Z. 3) Mary 1 |) 524154.15 )] 80/25 20 494s | Wdom :occee css Do 
201 PR. | 4 Z. Ay Mia eb 2455 3015180) 23804 GOR M60" hee O= see cmeee eee Do. 

202 P. | 5 Z. 5 | May 11 | 24 52 20 | 80 22 20 | 77] 977] Sand, shells! 2st) Do 
203'P. | 6 Z. 6 | May 11 | 24 51 30 | 80 19 40 | 117 | 117 KUO Ze See nema Do. 
PAWL IE IAT VAs 7 | May 11 | 24 50 15 | 80 17 30 | 139 | 139 | Broken shells..-.- Do. 
205 B..|8 Z. 8} May 11 |24.49°20 | 80 14 (30°) 157 | 187 |.25:do.2.-2520)2.22. Do. 
206 P. | 9 Z. 9 | May 11; 24 48 00 | 80 11 30 | 169 | 168 | Sand, shells......- Do. 
AO MeEerLOl Zi. | el Oy Maire ide 24:94 6)45)\1080 O85 857 || 7a lees se uy osee Ae Seen 
208'P. | 1A. LeMay S251. 9120)| S008 a 5nlt G30! MB Ones eam eeeee es oor | Off Pacific Reef. 
209 P. | 2A. 2 | May 13 | 25 19 30 | 80 07 30] 49] 49] Rocky.......-..-- 0 
210 P. | 3A. 3 | May 13 | 25.19 40 | 80 06 30] 60] 60 | Shells ...........- Do. 
211P./4A.] 4) May 13 | 25 20 10 | 800515] 75] 75 Fine sand..-...-. Do 
21 2e S| Ac Oi | May ofS) 25021 100) 801038100%| 198i Gaul w sees seen oon eee Do 
213P. | 6A.| 6| May 13 | 25 22 00 | 80 01 00 | 180] 177 | Mud..--....-. -- Do 
214 Bo \7 A. Ts May P13 256281015 4l 79150. 509 Sul Seo eadouee sane eeeen Do 
215P,|8A.| 8] May 13 | 25 25 00 | 79 58 00 | 283 | 243 |....do...---.------ Do 
216 RP: ) 19) A Oi) Marys 13 1t25).27 (00) 079) 57,100) | 287) | MOS | semi ets cee maee Re Do 
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- On the voyage of the Hassler, Lieut. Commander R. P. Jounson, U. 


S. Navy, commanding, from Boston to San Francisco in 187172, dredg- 
ings, numbered from 1 to 8, were made off Sandy Bay, Barbados, and 
twenty-six other dredgings were made in the South Atlantic, besides 
fifteen made off the coast of Chili. To the thirty-four hauls in the 
Atlantic, numbers from 217 P. to 250 P. have been assigned. The 
dredgings were made by Count Pourtales under the direction of Prof. 
Louis Agassiz. 


Dredgings of the Hassler in 187172. 


5 | | 2 
g | ae | | hae 
2 ede | | ate 
fey | i\wamey _ |Latitude} Longi- | = aes 
5 lz 3 Date. S. l tude WW. E Locality. 
@ |3s | hae 
o | & | o 
mM 2) | A 
uKvAlee. || | 
Ot A0Mes|) 1-4") Dec: 29) ) ...... aces evel sk ore | 79-100 | Off Sandy Bay, Barbados. 
Doerr mo-8 i DecsS0)|scenee aan maccmei on - | 17-100 Do. 
18725) | é 
225 P. 9| Jan. 18 1149)/ 20385 /( 15] Offcoast of Brazil, north of Bahia. 
226P.| 10°} Jan. 18 AAO) Iacseeey || 17 Do. 
PRA ed 11 |} Jan. 18 11 49 | an age | 40 Do. 
298P.| 12] Jan. 18 11 49;) os-Sq |4 500 Do. 
229P.| 13 | Jan. 18} 1149;| PES || 20 Do. 
230P.| 14! Jan. 18 1149}: £585 |) 7 Do. 
231P.| 15) Jan. 18 11 49)' 972s /[ 200 Do. 
PSP wee 16 | Jan, 20 \seseee ie || alee 30 | Off the Abrolhos, Brazil. 
Beppee mui) dam: 20) | tees see SA eisdya/ Sie 20 Do. 
234. P. | (Meh 7 SEW OW Bed eae = oe en a 26 Do. 
ABE TEA ECUES | Beard 0E ie ois oko ee eee 44 Do. 
236 P. PAN NICE Tee 2h Sie 8 Aen || See ee 35 | Off Cape Frio, Brazil. 
237 P. PAS | ean. 22, | Bereereeto sculls seca ae 45 Do. 
238 P. 22; Feb. 20 32 00 50 15 70 | Off Coast of Brazil, north of river La Plata. 
239 P. 23 | Feb. 20 32 00 50 15) 7) Do. 
240 BP. 241 Web. 22 34 55 ae 12: 19 | Off La Plata River. 
241 P. 25 | Keb. 29 30 12 55 30 | 7 | In La Plata River. 
242 P. 26 | Mar. 1 387 42 56 20 | 44 | Off La Plata River. 
243P.| 27| Mar. 3 40 22 60 385 30 | Of Bahia Blanca, Argentine Republic. 
244P.| 28) Mar. 4 41 17 63 00 17 | Off mouth of Rio Negro, Argentine Republic. 
245 P. 29 | Mar. 4 41 15 63 50 25 | In Gulf of S. Matias, Argentine Republic. 
246P. 30 | Mar. 7 41 40 63 13 0 Do. 
247 P. 31 | Mar. 9 44 52 64 10 55 | Off Cape Raso. Patagonia. 
248 P. 32} Mar. 11 49-40 66 50 57 | Off Point S. Julian, Patagonia. 
249 P. 33 | Mar. 12 51 26 68 05 58 | Oft Coy Inlet, Patagonia. 
250P. 34 | Man Bs le aeeer <a ae ce 22 | Off Cape Possession, Patagonia. 


The dredgings in 1872, except those of the Hassler, were made by 
Dr. William Stimpson. The first ones were made upon the Bibb, Acting 
Master R. Platt, U. S. Navy, commanding, those numbered | to 298. in 
this list being in the Yucatan Channel, following a proposed telegraph 
line, and 30 to 34.8. south of Sand Key, near Key West. Dr. Stimpson 
afterwards joined the Bache, Lieut. Commander I. A. Howell, com- 
manding, and made dredgings numbered 41 to 60S. Lieutenant Com- 
mander Howell had made a few dredgings in anticipation of Dr. Stimp- 
son joining him, numbered 35 to 408. All the Bache’s dredgings were 
off the west coast of Florida, except 56 to 60 S., which were southwest 
of the Tortugas. 

S. Mis. 90-——61 
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Dredgings made by the Bibb and Bache in 1872. ae 
fs © 
NS Tempera- 
3 g tures. 
a z it 5 - — 
2 | a | Date. eee ec Depth.| Kind of bottom. Locality. ali 
oles | col ae 
‘ay acd Wee ey se 
a |é| '4\a/a 
| | 
1872. Ot or 8h) Rath H MeN re) 
1S.| 1] Feb. 10 | 22 02 20 | 84 57 20 230'| rky 2..s.a\----:-| Inthe Yucatan Chan eeas |e 
ne 
2S.| 2)| Feb. 10 | 22 00 3 BO OON ODI ete MON ee etatte mttaer cetiobe et tal | tat y= eerie ce OTE Ga 
SSM ol Heb: 10253. 20y18502940)| | 441 WN Ree a ee doi eae Dosh 95148 
4853) 4)| Feb. 10) 21 55°45) 85 05°50 FeO Nees onions val) Coorg 
58.| 1) Feb. 16 | 22 01 35 | 84 57 00 BSS ee a eee in 5c BS (east fe 
BASE PANT RAL a TITS Se ere | ees) lnm WU ees eer coca! (eor Oss eee os! carat a 
78.| 3| Feb. 16 | 22 01 20 | 84 57 20 Gli i eee i Bu 
ASH ea webs 1G;| 22.00.90 |) 85'00'50 | 903!" Co.rky 2.22222 22/22. dos252 265s) eee --.| 78 | 60% 
OSs web, wh eet 5910 © 8504101) Bil Cor MIs. oe ao. donee i eee oe.| TE 5 
OS.) 6 | Feb. 16). 21 5415 | 85.01 30) 584] CosS Mote c 222s ).ce. ot oes eee =.) 79) a 
TeSale ralmisebe Oe 525200 1) S500) 101403 5) ME Se aoe e oe ee GOs sss. 2 eee ~ eal R621 e4g 
28.| 1] Feb. 17 | 21 51 15 | 8 59 15 Soli adore sacnce Ck ats Be 
3S.| 2] Feb. 17 | 21 51 00 | 85 OL 45 do .ts227022) ee Jeno -| 097 (SBR 
48.) 3] Feb. 17 | 21 50 20 | 85 04 15 0 2 io eee --| 78 | 40 
58.| 4 | Feb. 17 | 21 48 40 | 85 09 10 So ae secooneseectec ---| 77 | 39% 
Grosieeon| eMebs wr 21 4400 7.8513 750 Ba SONesenceacoeeeeee Boab Se 
7S.{ 1) Feb. 18 | 21 45 20 | 85 23 50 | FEL aa Heme a cece 2 78 | 39% 
8S.| 2| Feb: 13 | 21 40 45! 85 33 00 | Sendo ee see -.| 78% 394 
9S.| 3 | Feb. 18] 21 85 45 | 85 44 15 | BH pera SERRE So cotl) 3c. | 78%, 30% 
OS: 2 | Reb: 23. | 21 15, 20)) 86 35 10 LE nd.G! Sees os cee eee eee eeeaien 
218.| 2) Feb. 23 | 21 16 85 | 86 32 35 Been IO eraneson ater acs o- Been ely 8 
228.| 3] Feb. 23 | 21 18 00 | 86 30 00 PeaeO seceee BRSeE nS a6 sce aft 2On| ole 
235.) 4] Feb. 23 | 21 21 25 | 86 26 10 oer "ese sseceeeae ac: ---| 76 | 49% 
248.|....| Mar. 6 | 21 29 00 | 86 40 00 On Yucatan Bank....|.... .--. Be 
25S.|...| Mar. 6 | 21 37 00 | 86 38 00 i. ido a 
265.; 1 | Mar. 7 | 21 24 05 | 86 15 00 ‘In the Yucatan Chan-|... | 76 | 47 
ne 
278. fo Miars D213 10%) 86 00°15 22800! 2ece eee eeeeeee --.| 792) 40% 
235.; 2 | Mar. IL | 21 37 80 | 85 52 00 S280 22s ace ee eee ---4) 811740 
295.' 3 | Mar. JL | 21 35 45 | 85 44 15 3 aed One -. |---|, 183) 39% 
305.| 1) Mar. 29 | 24.17 00 | 81 54 00 poe Key ‘pears NE. ae ce 
SUSE) sea RPA ee So eee ee get nat POS AGeaeAsees Neue ‘preceding PRES Ibe 4 58e) | -- 
BISA eral) Nears 298 |e eae aye = [hits ote se bea TSA aly eee Oe Fee nee 281002222 2 eae ee ae BE Fcc 
BPS ISD [heel Pal 0 he4! | es eae lel (eee ees PO Wl 2bM| teem sanee wese cs and Key bears NE. |....|.---}... 
by N.3N. 
BLSo|Soe2) Mar. 29) | 0-22 ..2-. eiseser mise LOW aatece eee asemsaee Near preceding .--...]..-- hee as) eects 
95.8:).---] Feb. 17 | 25 03 00 | 82 13 co QilWLka shi eeseeeeee North of Marquesas-.| 67 | 69 | 67 
368.|.--.| Feb. 18 |} 25 03 10 | &2 55 00 Zoi leVes Soeee eer North of Tortugas. ..| 66 | 70 | 67 
Siow sce eb 185125103 30 3 14 05 | So DL Misc sae dove -| 66 | 69 | 64 
38S.|..-.| Feb. 18 | 25 03 40 | 83°26 50 Ch lithe Ginee See cco “Northwest of Toria- | 67 | 69 | 67 
gas 
39 5.|.--.| Feb. 18 | 25 03 55 | 83 42 10 40 | brk. Sh. Co...... = E00 Of eee nese e eee 74 | 70 | 68 
40°S.|.--.| Feb. 18 | 24 56 30 | 84 14 00 LOOM cee stcecie neces COte 20 cece 76 | 78 | 55 
418.| 24.| Apr. 19 | 27 07 00 | 82 47 00 13 | Co. sponge ..---. ‘Off west coast of | 7 | 78 | 83 - 
| Florida. \ 
42S.| 28 | Apr. 19 | 27 07 00 | 82 51 00 14) CorSebrksShic..-|35--00 -oesanse eee 75 | 78 | 80 
43 S.| 32:| Apr. 19 | 27 07 00 | 82 55 10 15 er. S. brk. Sh. 220) 2220.2 eee 7G | 78 | 79 
448.| 65] Apr. 19 | 27 07 80 | 84 11 00 50 | fne. ors. DIKeSp)|) = 00) Sse sees eee 74 | 77 | 74 
45S.| 70} Apr. 20 | 27 07 80 | 84 26 00 81 | fne.or.. S225. -2: PO ee eee 150) Vee 
465.| 11) Apr. 23 | 26 17 25 | 84 36 00 182 | wh.S. brk.Sh.. 2 00).522 45.822 75 | 80 | 56 
478.| 13 | Apr. 23 | 26 17 25 | 84 81 25 nV23i eaben eae aaaacoe 2000 oho eee 72 | 80) 57 
488.| 17 | Apr. 23 | 26 17 20 | 8 21 20 LOOM eras visas 25 ae Bey (0 ee ers eles 78 sl} 60 
49 S.| 34 | Apr. 23 | 26 16 50 | 83 40 25 EGY Misi aeeeenseeecte ne 2:00) 22th ce oot 75 78 | 67 
505.| 85 | Apr. 23 | 26 16 50 | 83 87 45 AOS IS) were ce trecisieee <800) Sass. See 14 18) \ore 
518.| 52 | Apr. 24 | 26 16 30 | 82 57 20 23) ORISA peices oe BPA peer eos eae; 72) (Shiae 
52'8.| 55 | Apr. 24 | 26 16 25 | 82 50 10 OT Paras a Mie eces eee COW Ss.cnt ee eee OL) ee 
53 8.| 57 | Apr. 2 26 16 25 | $2 47 25 18 | gr.S. brk. Sh... CO Aeeseccesen sere GL |) 04 |e 
DAasaleg | Apr, 2491926) 16720: 1 824600) a2: soc eloae cmercemencisc nese ed occmseaeeseenes Wa ee 
ess || OOH latveieeee = siete 26 16 10 | 82 45 30 | LGi anil Soe ee ae ee oe 00! 5222 56e eee G4 *|| 79) sees 
568.| 1 | May 13 | 24 34 25 | 82 57 00 | Bi Conmcyisecaeeaee “Southwest of Tortu- | 74 | 78 |.-- 
| gas 
575.| 7 | May 13 | 24 30 40 | 83 02 50 | 15 | ers. S. brk. Sh. -- _...d0 Be apeoceceé sie | 74 | 78 | 85 
58S.) 9 | May 13 | 24 26 55 | 83 09 35 | Sie sbllsaspsi DEK CO. GOle sree sane ee 7G | 78 | -- 
59S.| 12 | May 13 | 24 23 00 | 8317.20! 125] or.M ........--. Bi eee ees e Ses. 78 19) ues 
60S.| 15 | May 13 | 24 19 a 2400) 600 | or.M...... =O" 1302) van eee ee 
| 


oe: .—Nither the depth or the position of 60 S. must be erroneous, as there is less than 300 fathoms. iy 
there, 
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food 


During the season of 187778 the dredging operations from Decem- 
ber to March were in charge of Prof. Alexander Agassiz, and were con- 
ducted upon the blake, Lieut..Commander C. D. Sigsbee, U.S. Navy, 
commanding. The cruise extended from Key West to Havana, from 
Havana westward along the north coast of Cuba, from Key West to 
the Tortugas, thence to the northern extremity of the Yucatan Bank 
and Alacran Reef, to Cape Catoche and across to Cape San Antonio, 
returning to Key West, and from Key West to the Tortugas, and north- 
ward to the mouth of the Mississippi River. The positions were orig- 
inally published in the Bulletin of the Museum of Comparative Zoology 
at Cambridge, Mass., September, 1879. In giving these positions on 
the charts, etc., the word Ag. has been added to the numbers in the 
bulletin so as to distinguish them from the dredgings of the U. S. Fish 
Commission, Count Pourtales, etc. The positions from 1 Ag. to 4 Ag. 
are taken from Sigsbee’s original charts. 


Dredgings made by the Blake in 1877-78. 


5 Tempera- 
iF tures. 
Pee Longi- = 
fm | Latitude! “tude. | Depth. Locality. g |g 
ra W. & 8 
3 |? Sea 
wa |} @ io) 
| 
QS 2, || OS. a eathons: © ce) 
1Ag. | 23 14 00 | 82 25 60 801 | North of Havana 73° |e 398 
2Ag. | 23 14 00.| 82 25 00 805 do 77 39% 
3Ag. | 23 31 00 | 82 16 00 OPH Ieee Beate 784 | 393 
4Ag.| 23 39 30 | 82 14 00 936 do T7s 393 
5Ag.| 24 15 00 | 82 18 00 | 152-229 | South of Marquesas Keys, Florida 76 493 
6 Ag. | 24 17 30 | 82 09 00 | TS Taleesaee (CO EReeGnc Sop Se boe as Saou bo sone aassomneHe de ccdlkeewss||scac- 2 
PEE SR i=) aes ieerderae he Only TCC DLO WS MGS feos ema see meine Soe eee | oe | ea 
PAC Eee os = ° BES ideck| 111 | Seven miles S. by WreinomSand Key i2-..-sese eee 70 554 
10 Ag. | 24 44 00 | 83 26 00 Sialmuvestiol, Lortugas. 22222 eee seh eens ee ae So ie |e . 
llAg. | 24 43 00 3 25 00 af Wenoaee do 
12 Ag, | 24 34 00 | 83 16 00 SOM | steietatet= do 
TGs AAC, | Se (ee 742 | North of Havana 
14Ag.| 23 18 00 | 82 21 00 | 850-900 |....-- do 
15 Ag. | 23 14 00 | 82 25 00 UGB) lledsoos fe 
16 Ag. | 23 11 00 | 82 23 00 PA temo 
17 Ag.| 23 04 00 | 82 43 00 320 | Off Mel, Cuba 
18 Ap 23 07 00 | 82 43 30 (3S Wena 
19 Ag. | 23 03 00 | 83 10 30 310 ; Off Bahia Honda, Cuba 
20 Ag 23 02 30 | 83 11 00 PYAYD We 5es6 do 
21 Ag.| 23 02 00 | 83 13 00 Pail ese noe do 
22 Ag.| 23 01 00 | 83 14 00 LOOM eee do 
23 Ag. | 23 01 00 | 83 14 00 IG ese do 
24 Ag. | 23 02 30 | 83 13 00 Te ee se do 
25 Ag.| 23 04 00 | 83 12 30 CBB eso sas 
26 Ag. | 24 37 30 | 83 36 00 110 | West of Tortugas 
itl Ag 24 30 00 | 83 49 00 a} al seeaoe do 
28 Ag 24 34 00 | 84 60 00}. SOds| Sacto do 
29 Ag 24 36 00 | 84 05 00 955m Eaeees do 
30 Ag. 24 33 00 | 84 34 00 Wits} WeAssed do 
31 Ag. | 24 33 00 | 84 23 00 | 1 9200) | pata do 
32 Ag. | 23 32 00 | 88 05 00 95 | North part of Yucatan Bank 
33 Ag. | 24 01 00 | 88 58 00 ik 1368 ¢| North cf Yucatan Bank 
34 Ag. | 23 52 00 | 88 56 00 400-600 |...22. do 
35 Ag. | 23 52 00 | 88 58 00 SOL eet: do 
36 Ag. | 23 13 00 | 89 16 00 84 | North part of Yucatan Bank —-_. 60 
SIAN lS onions ee ae 35 | Northwest end of Alacran Reef, Yucatan Bank..|......|...._- 
38 Ag. | 23 10 00 | 88 35 00 20) |eNorghi pant: of@ven Caparo an ke ses.ee se cea, event ye en 
BDIAGD || 558 coseee eormaeree 14 | Sixteen miles north of Jolbos Islands, southwest |......|...... 
| part of Yucatan Bank. 
40 Ag. | 23 26 00 | 84 02 00 Lrs250 | NOLohiWesty ot bac ee a: sen ag eae ane aa ae a 40 
41 Ag. 23 42 00 | 83 13 00 S60) een ee LOS ererasee yaa re ee rates ae cen eee oe Hevsjsiewderks.s 73 394 
42 Ag. | 23 53 00 | 83 04 30 G2Oii\iac 288 OSS S Pe eer ee IRAs. eee eps ia [Mie 393 
*Tand 8 Ag. tIn 600 fathoms. 


al 
5) ‘Tempera- 
= as tures 
= : r ongi- 
pe | Latitude) ‘tude’ | Depth. Locality. en eae 
a hp W: 9) ee 
FI 7) = 
fo} 
Nn B 
Oe o 4 " | Fathoms. ° On 
43 Ag. | 24 08 00 | 82 51 00 $89) |Southio® Dry Lortugas.-- aees—-- eens ee eee 45 
44 Ag. | 25 33 00 | 84 35 00 | 539 | Northwest of Dry Tortugas. -----: 22-2 22. 2oee 744 393 
45 Ag. | 25 33 00 | 84 21 00 HOU eo dO Lhelee ieee gS Race ae Pe ee ee 
46 Ag. | 25 43 00 | 84 47 30 oe eee eye ah Shae MERON EN AERTS! | 394 
47 Ag. | 28 42 00 | 88 40 00 821 3 
48 Ag. | 28 47 30 | 88 41 50 533 
49 Ag. | 28 51 30 | 8&9 OL 39 118 
50 Ag. | 26 81 00 | 85 53 00 *1L9 
51 Ag. | 23 11 00 | 82 21 00 243-450 
52 Ac. | 23 09 OU | 82 23 00 158 
GSUAEE lero seosee Wemrerstte=i= 242 
GLAM. | bate ber le eee e 175 
55 Ag. | 23 09 00 | 82 21 60 242 
56 Ag. | 23 09 00 | 82 21 30 175 
57 Ac. | 23 09 15 | 82 21 00 177 
58 Ag. | 23 09 3 $2 11 80 242 
ES QRAG Bram | Sette sreres=01 AO ae 158 
GN AGS | abet ek ol eaamemeae 480 
61 Ag. | 23 09 60 | 82 OL 00 243 
G2 INGE | bse onenoes|lspcnoceane 80 
Gael ky eoneod meaceeeeee 177 
NEE tore eel ea ones. | 122-240 
(BAS, IIL veo eeeniel lesen 127 
GORAtC A | pac cleine oo aoe 80-100 
(UGS EB oeereee ip 128-240 
GoiMt NEMO SUIS ek cece. 243-458 
GONAtEN ose SES Sees: 100 
OPA cetecia ee Seen eee TL MOP San dKey: 2a. 2-2 osm omm cfeeainwie = = ei-ceiaelstae ee eee pees 
UI Ar ec cee saps Ganeesace 458 | Off Havana......---- dod siecieln peace olen eer ee el | ee 
Te Ae eae Shee bolloceaaanaae 50 | Off Sand Key. -..--.------------+ 2202-2 - 2202 - +2222: | os 2 0| enna 
73 Ag. | 23 25 00 | 83-11 00 990 ||, North of Bahia Honda, Cuba: ....2.)2222-522-52--n|seeeee eee 
74 Ag. | 23 25 00 | 83 il 00 287 Nes seee Ose See Sones emieinte baz wie ae oleies tele ae Oe ee ee | 
DINGS | Sceeeee ee | Sear tena 999 OM Blaval anon oesjo ce. co. cme eee mip ce aaa eee eae eee ee 
TAD INEGI Ree en ease eed 154 |....-- WO), Sok cowcGlew aasmlcelsbiees ciatisbeee ore acm. See ee ee 
Tt INGE eee Re | eo a 9400 eee GO. ceboe bbeboeete tdteeesde esse cede ate ee 
Usd || aoseacie eee sop 296 | ewer QO cnc oc eeiscs pclcile tebe sete coal ake See | eee 
OPA ee ees | meecoeiat V7onl Gases GON sas ttl eelsielbiele Se vole Sass cis wlajaasel stele alee ae eee 
i} 


Note.—Stations 50 to 79 were occupied by Lieut. Commander Sigsbee while in search of Pentacrinus, 
*The position or depth must be wrong, as there are 1,700 fathoms there; perhaps 28° 31’. 

No dredgings appear to have been taken to which the numbers 80 to 
99 in this series were originally given, but on the original chart of 
Sigsbee’s .cruise seven dredging stations are marked, which are not 
contained in Professor Agassiz’s list in the bulletin. To these, num- 
bers from 80 to 86 Ag. have been assigned. 


Ee Tempera- 
3 tures. 
= Latitude | Longi- | , Nees OF 5 = 
= &, | Depth. | Kind of bottom. Locality. cs) ; 
ce N. tude W. g g 
ol ‘2; = 
& R —Q 
ON On Cl ea ats. | oO ° 
a0 Ag. | 22 39 00 | 84 59 00) 1, 222 It. br. M. and'S -| Northwest of Cuba, ..--.- 2-2-2 20s|Seceeni|e= see 
81 Ag. | 22 11 30 | &8 11 00 20. eS: andsh. 2-222. South part of Campeche Bank...|..----|.--.- O 
82 Ag. | 23 48 00 | 86 10 30 | 1,501 | It. br. M.-.---.- Northeast of Campeche Bank....|..---.].----- 
83 Ag. | 23 52 00 | 86 31 30 GOBES ter. Mie? =e a. 
84 Ag. | 23 20 00 | 89 12 30 Sats) Dis bye terete 
85 Ag. | 23 18 30 | 89 13 00 | 2| Co. M.and&..-.. 
86 Ag. | 23 16 00 | 89 16 00 9) | Co. M.and S.... 
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During the season of 1878-79, the dredgings, from December to 
March, were in charge of Prof. Alexander Agassiz, upon the Blake, 
commanded by Commander J. R. Bartlett, U. S. Navy. The cruise 
extended from Key West to Havana, from Havana to Jamaica through 
the Old Bahama Channel and Windward Passage, from Jamaica to 
St. Thomas, along the south coast of Hayti and Porto Rico. From 
St. Thomas the Blake visited Santa Cruz, Saba Bank, Montserrat, 
St. Kitts, Guadeloupe, Dominica, Martinique, St. Lucia, St. Vincent, 
the Grenadines, Grenada, extended the dredgings as far as the 100- 
fathom line off Trinidad, returned to St. Vincent, and finished the 
dredging operations at Barbados. These positions were also published 
in the Bulletin of the Museum of Comparative Zoology, September, 
1879, and are distinguished in the same manner as the preceding ones. 
The serial numbers, temperatures, and localities are taken from the 
Bulletin, while the depths, latitudes, and longitudes, nature of bottom, 
original numbers of casts, and letters designating lines are mainly taken 
from “ Hydrographic Notice Ne. 9 of 1882,” published by the U.S. Hy- 
drographic Office, with the exception of about a dozen hauls, to which 
no latitudes or longitudes are affixed. 
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LISTS OF DREDGING STATIONS. 


They are all, except t 


OGL 


~The following stations were occupied by Commander J. R. Bartlett 
on the Blake, from February to May, 1880. 
first three, in the western Caribbean, between Cuba, Jamaica, aud 


the 


ee | pats Depth.| Nature of bottom. Locality. 
Oo ‘ ” fe} , J Fath. 
eee ot eee TC ESN eae ea a rg 9 miles E.4 N. of Mathewtown, | 
Gt. Inagua Island. 
IV | 20 11 00 | 73 33°00 766 | Hard coral sand, | Off east end of Cuba ........... 
sponge. 
ITV*| 20 24 15 | 73 56 50 T12 Gor sand, stones, |.-.--- UO sndcesee sevdslsstiesanesnas 
shell. 
\, |S See SRee eee "| 288 | Sand mud, black | 3.3miles SE. by E. 4 E. from San- 
specks tiago de Cuba Light. 
VI} 17 5150/1 764500] 250 | Mud..-........... Off Port Royal, Jamaica .....-. 
VIL | 17 28 30 | 77 30 00! 610 | Coral sand Southioteeam arcane eee ona 
VIII | 17 45 00 | 77 58 40 BO m eee Omaseaaaicias<leart ote oe COE aoe eee ie aware emer 
. IX | 18 12 00 | 78 20 00 pale MU yee ee cee Wiesb Of Jiamaicaias. vee nnicecece 
X | 18 13 20 | 78 36 40 A) Se MO rail ee aces eee) ailocie Oe Meta eRe ok eee oe nee 
XI | 17 30 00 | 79 14 00 555 | Coral sand, ooze..| West of Pedro Bank ......-.--- 
SOHO 2s a a iL ae ene STOMA OLRL een eas eee 1 mile west of Georgetown, 
| Grand Cayman Island. 
| PRATER Meee. 2. aR BES A 608 | Coral sand..-..... Off Grand Gayman Island...... 
. XV | 18 51 00 | 83 07 00 | 903 Coral sand, ooze, | East of Misteriosa Bank ...... 
| | pteropods. 
K VII | 18 22 20 | 87 21 30 AN GOralls.< ee 5 ess 2 pout et Chinchorro Bank ..-.. 
XVIIL | 18 20 30 | 87 16 40 CUOMO OLa BADOHOO7.Once lee > Ole see aaa a ate aoe 
XX /| 16 42 00 | 83 OL 00 961 | Coral sand, gray Norio of Honduras:......-.. 
| | 0028, 
XXII} 19 48 00 | 77 17 00 | BONMOOLAL coeces tse see: East of Cape Cruz, Cuba....--. 
PROMS OAS 7) TT 23) OOM 2oUR| IMac ccc cto cms o tellooes oe Oui rale ete a al ore er eae aces 
SO eee lieve coe 206 | Coral sand........ 5 miles east of Cape Cruz, S. 
side Cuba. 

BRONGV OTN els cicos.</- - | Rr tae 297 BQO essec cine sees lmile N. of W. end Cayman 
| y Brae Island. 

Exo NGIONe 2123; 19") (82 54-42 |) BOOS. odo ..c-.- ces oes | South of Isle of Pines ....-.--.- 

XXX | 21 26 30 | 86 28 40 | ol |.-.-...-----.----..-| Hast of Cape Catoche, Yucatan. 
soscencblloonosoreer|Secseceace LOOM eee cesvcee sca." Ol entrance Port) Rioyal) 

Jamaica. 
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The following stations were occupied by the Blake during the dredg- 
ing cruise of the summer of 1880: 


Stations 301 to 308 are on the lines run off the northeastern extremity of George’s: 
Bank. 

Station 309 is intermediate between the northeastern extremity of George’s Bank 
and the next line run off Newport, which includes stations 310 to 312. | 

Stations 313 to 318 are in a line normal to the coast in about latitude 32° north. 

Stations 319 to 323 are in a line parallel to the coast in the so-called axis of the Gulf | 
Stream. 

Stations 324 to 329, south off Cape Hatteras. 

Stations 330 to 333, north off Cape Hatteras. 

Stations 334 to 339, east off Cape May. 

Stations 340 to 347, normal to coast southeast off Montauk Point. 


Dredgings by the Blake in 1880. 


g % | | | Temper 
F 2 | | ures 
f=} € - 
4, Line.| Date. re Latitude | fou aie Depth. Nature of bottom. 3 3 
sl — | So 
S S | oS ° 
E 5 | = lige 
R A | | TD (ee) 
am = | — — 
} | 
1880. OGG! Wome ear. Bote. i = 
801 Ag.| A June 28 3 | 41 26 55) 66 03 00 | 71 | Yellow sand, black specks..-..| 55 42. 
302 Ag.| A | June 28] 4 | 41 30 00 | 66 00 00 | 73 | melon sand, black specks, | 53 42 
| sheils. | 
303 Ag.| A | June 28] 6 | 41 34 30 | 65 54 30 306 Gray sand, black specks, mud.) 61 404 
304 Ag.| A | June 28] 8 | 41 35 00 | 65 57 30 1'39).|), Noyspecimen=/4.- 422s -seeeeeee 62 44 
305 Ag A | June 28] 9] 41 33.15 | 65 51 25 | 810 | Dark-gray mud, sand, stones..| 563 | 39 
206 Ag. A | June 29 | 12 | 41 32 50 | 65 55 00 B24 Sl ae Or 2388 is 25 jot oe Ree 59 39) 
307 Ag A | June 29 | 16 | 41 29 45 | 65 47 Jo | 980 | Dark-gray mud........-..----- | 68 | 38 
308 Ag.| A | June 29 | 19-| 41 24 45 | G5 35 30 | 1, 242 |..---- dO). S seine. ns sel ee gue 65 38 
309 Ag.| A | June 30 | 22 | 40 11 40 | 68 22 00 304 | Dark-gray mud, and. .i eae 35 | 404 
310 Ag.| B | July 1] 17] 39 59 00 | 70 18 45 260), ;Greenmnudis sess eeeeeeeeeeeee ' 698 | 42 
3ilAg.| B | July 1] 3] 89 59 20 | 70 11 30 143 | Green sand, black specks Seroe | 702 | 45% 
312 Ag.| B | July 1] 6 | 39 50 30 | 70 11 00 466 | Dark-green mud, greensand ..| 714 | 40 
313 Ag. S | July 12] 3} 32 31 50 | 78 45 00 75 | Fine gray sand, black specks. .| 82 | 62 
ald Ag. 5 | July 12] 4 | 32 24 00 | 78 44 00 142 | Green sand, black specks ..--.| Sl | 564 
315Ag.| C | July 12 | 6 | 32 18 20 | 78 43 00 225 Green sand, black specks, | a0} 43 
broken shell. 
316 Ag.| C | July 12] 9 | 32 07 00 | 78 37 30 229)| Pebbles sic -\2os cose eaciemeretet 823 48 
317 Ag. Y | July 12 | 11 | 31 57 00 | 78 18 85 S04, | Elatd oioa0 Sa4e 0 ae eeeeeen 85 45 
318 Ag. > | July 12 | 14 | 31 48 50 | 77 5150 | 337 | Coral. shell .......-.--.---.---- 844 47 
319 Ag. S July 13 | 20)) 32:25 00°) 77.42'30") 262°) Coral:sand  —. 2222.22.22 see. 84 45! 
320 Ag. } | July 13 | 21 | 82 33.15 | 778010! 257 | Gray sand, black specks, shells.) 844 51 
321 Ag. | C duly 13 | 23) 82 43 25.) 77-2080} 233 | Globiterina, \00ze)-. 2222-22 -- 84 53% 
322 Ag.| C July 14 | 29 | 33 10 00 | 76 32 15 362 | Coral, sand, globigerina, 0020 -|...--. 463 
323 Ag. b) July 14 | 31 | 33 19 00 | 76 12 30 457 Globigerina, 002Z6.---2-<..ceser 83 40 
324 Ag.| C | July 14 | 33 | 83 27 20 | 75 53 30 | 1,386 |.-.--- dO 2esenaieee eee as naoeCece etek Wee- aoe 
BODEN ae Tolyelae id W888: 20 1°76: COOK Gai lessee O's 220 swe dsiee. cae ae 843 39 
326 Ag.| D | July 14| 2| 334215| 760050!) 464 ]...... dOb ccs ee B4i | 39% 
327 Ag. D July 15 9 { 34 00 30 | 76 10 30 LiBis| ewe es Os -ScsasseeScelaueencs eee 83 494 
328 Ag.| E | July 15| 1'| 34 28 45 | 75 22 50! 1,632 |...... On 842] . 37 
329 Ae. | | duly 15 | 4:) 34.49.40! 75.14.40) 603) |... 22% do. eo ee 844 | - 352 
330 Ag.; E | July 16 | 13 | 35 41 03 | 74 31 00 | 1,047 | Globigerina, ooze, clay..-.-.-- 85 384 
331 Ag.| E | July 16 | 17 | 35 44 40 | 74 40 20 898 | Globigerina, 00ze.....-..-.---- 81 39 
332 Ag. | E | Jaly 17 | 21 | 35 45 30 | 74 48 00 263 Pee Sem eE raomoguOnoenaosS 79% 414 
333 Ag.| E | July 17 | 23 | 35 45 25 | 74 59 30 65 Clay bo guee el eee nee eee VEIN Boon o- 
334 Ag.| F | July 18| 1 38 20 30 | 73 26 40 | 395 | Globigerina, ooze, clay .-...-- 78h 41 
335 Ag.| F | July 18| 4 | 38 22 05| 733340} 89] Gray sand, black specks ..---. 774 56S 
336 Ag.| F | July 18} 5/| 38 21 50] 73 3200; 197 | Five gray ‘sand, MU soneeeeeee 774 45 
337 Ag.| F | July 18! 6 | 38 20 08 | 73 23 20 740 | Globigerina, 0020.------..220-- 79 395 
338 Ag. F July 18; 8 | 38 18 40 | 73 18 10 O22 tomes OOS RRa AABN Aor Sesomccesss 49) 39 
339 Ag.| EF | July 18 | 10! 88 16 45 | 73 10 30! 1,186 |...-.- Os sei oa nsee te eee 78 39 
340 Ag.) G | July 20 | 2 | 39 25 30 | 70 58 40 1,394 |...... COW Set Larsen eee eee 763 38 
341 Ag.| G | July 20| 5] 39 38 20 | 70 56 00 | 1,241 |...... 08 Se eee 76 28 
SARA | Gel July 20!) 16): 39,4300") '70°55,25)) 10020) (Blaeclay seems. eb eee 76% 39 
348 Ag.| G | July 20) 8 | 39 45 40 | 70.55 00 | 732') Green sand._...-25-2..222.:--1|) foaiimmae 
344 Ag.| G | July 21 | 12 | 40 01 00 | 705800 | 129]...... 103s Se 748 | 51 
345 Ag. x | July 21 | 13 | 40 10 15 | 71 04 30 71 | Green mud, broken shell, sand.| 73 51 
346 Ag.| G | July 21 | 14 | 40 25 35 | 71 10 30 | 432 (Greenunudisntccceces ses tase 753 49 
347 Ag.| G | July 21 | 15 | 40 59 00 | 71 22 30 24| Coarse black sand, yellow | 723 60 


| | | specks. 
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_ DREDGING STATIONS OF THE CHALLENGER IN THE AT- 
| LANTIC OCBAN, 1872 TO 1876. 


The British steamer Challenger left England for her scientific trip 
_ around the world in December, 1872, and returned to England in May, 
1876. She was under the command of Captain Nares, and the scientific 
operations were under the charge of Dr. (afterward Sir) Wyville 
~ Thompson. 

The serial numbers in the following table are those of the stations at 
_ which serial temperatures, trawlings, and dredgings were obtained, not 
_ those of the soundings, which had a separate numbering, running up to 
_ 504. This table includes only the stations in the Atlantic, and of 
_ these only those at which dredgings and trawlin gs were made are given, 
except from No. 22 to No. 59 (including all stations in North American 
waters). Tor these all stations, which includes also all the soundings 
made, are given, and they are placed upon the accompanying charts, 
In the ninth column, D. signifies dredging ; T. trawling. 


Dredging stations of Challenger, 1872 to 1876. 


g Tempera- | $ | 
2 } tures. iti 
2 | Longi- | — a | 
| atat % Ss 18 na at o nat 
5, Date. | Latitude.) “fige. Baers ature of bottom. | E : | Locality. 
a es = =e | 
= S| ea eal 
D oe eee | 
North West 
1872. OO ORT REO LR: ° ‘om | 
I | Dec. 30 | 41 58 00} 9 42 00 | 1,125 | Bluemud........|......|......| D. | Cape Finisterre to 
, | Gibraltar. 
1873. | | | 
Te | Jan. 1/40 2300] 9 43 00 950°| Hard sround’2...|957 \..-2--- D Do. 
Id| Jan. 2 | 39 55 00 | 10 05 00 | 1,975 | Bluemud........ Siew essa: es Do. 
II | Jan. 13 | 38 10 00 9 14 00 470 Green mud Tie esleneeks ess ut Do. 
Ila| Jan. 13 | 48 05 00} 9 89 00 | 1,270 | Blue mud -.. 1S Tuer eee D. #2 Do 
ILk| Jan. 15 | 36 58 50] 9 14 20 DEO) eee OC On ber ct seerise 60 | 54 D. Do. 
TiI | dan. 15 | 37 02 00 | 9 14 00 QO 0S read One ee aeleerciae 60) Wii sea D. | Do. 
Iv | Jan. 16 | 36 2500] 8 12 00 600 | GOn ena Tie jl ere | D&T Do. 
V | Jan. 28 | 35 4700 | 8 23 00 | 1,090 | Globigerina, ooze; 61 | 38.5 | T. | Gibraltar to Ma- 
| | | | -deria; 
VI | Jan. 30 | 36 23 00 | 11 18 00 | 1,525 |.-..do.....-..--.. 158 | 36 T. Do. 
Wateiedanacol) |) 35 20/00) |tam04n00n) 2: 125) 2-2 ido... 8.225.160 mit? |) ad Be Do. 
VII f| Feb. 2 | 32 27 (0 , 16 40 30 | 1,500 | Voleanic mud - OSn walsaaaa taal Do. 
VilIp| Feb. 10 | 28 35 00 | 16 05 00 78 | Volcanic sand... | | 64 [------| D. | Canary Islands. 
VIII | Feb. 12 | 28 03 15 | 17 27 00 620 | Voleanic mnd . eu) |peee cc yeas Be Do. 
1 | Feb. 15 | 27 24 00 | 16 55 00 | 1,890 | Globigerina, ooze| 64.5 | 36.8 |. D. | Teneriffe to Som- 
| | brero Island. 
2 Feb. 17 | 25 52 00 | 19 22 00 | 1,945 6 (eee ae 67 368) De || Do. 
34 Feb. 18 | 25 45 00 | 20 14 00 | 1,525 | Hard ground. ...| 65, | 37 De Do. 
5 Feb. 21 | 24 20 00 | 24 28 00 | 2,740 | Red clay.....-.. 68 37 Dry] Do. 
8 | Feb. 25 | 23 12 00 | 32 56 00'| 2,700 |....do -.---.-.... | 67 BY) oh) 1D Do. 
Omlekebs 26, 23 20000 Poo w NOON |io, lo. eo -2dOscesscce ae ce | 69 36.8 D. Do. 
11 | Mar. 1 | 22 45 00 | 40 37 00 | 2,575 | Globigerina, ooze} 72.2 | 36.5 | D. Do. 
ip) Mar eS pel of 00 432900002025). doses ose ae 73 BOSE Dy Do. 
13 Mar. 4 | 21 38 00 | 44 39 00 | 1,900 Gress se seeee, 1 t2 36.8 | D. Do. 
14 Metres §5 | 21 OF 008) 46r29 000) W950i 2 done ccc ook ae 74 36. 8 Tea Do. 
TGpeevars 7 20039) ONT ko0rae 00) | 2.435 |} 2 --d0.--scchene as 74 36. 2 TD: Do. 
, 18 |. Mar. 10 | 19 41 00 | 55 18 00 | 2, 650 Red clay. =. 28. /=) 74 36 yas 4] Do. 
20 | Mar. 12 | 18 56 00 | 59 35 00 | 2,975 |....do...--..---.. 175 | 36 Dy ie eos 
92 | Mar. 14 | 18 40 00 | 62 56 00 | 1,420 Pteropod, 0026 ..| 76 Boral eva Do. 
23 Mar. 15 | 18 24 00 | 63 28 00 450 Moe Oise « feoeaenen {ition Sn ae | D. | Off Sombrero. 
Oia) Mar. 15,1 18 26200 | 63s. 15)! 460) 1.2) dosse.ce scence Ty ese se ho Dea Do. 
23b | Mar. 15 | 18 28 00 | 68 35°00 S90 = Oe eueoceeues Ge ececiae ks Do. 
24 Mar 2011 18-38-30) s65105,30; |" 39001. don. oce soccer | 76 gee | D. | St. Thomas to Ber- 
| | | muda. 
24a | Mar. 25 | 18 43 30 | 65 05 00 625 | PMOL. oe aee ote ieiGaren |eeeeise D. Do. 
25 Mar. 26 19 41 00. 65 07 00 | 3,875 Red Clavneesse ear IG aleseees a0) Do 
26 | Mar. 27 | 21 26 00 | 65 16 00 | 2,800 |....do...-........ Gay poe: basen Do 
27 | Mar. 28 | 22 49 00 | 65 19 00 | 2,960 |..-.. Ose seeeiesiacies 10.04) BOs2) |aaesee Do 
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Dredging stations of Challenger, etc.—Continued. 


Date. 


Depth. Nature of bottom. 


1873. 
Mar. 29 


Mar, 31 


Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 


Apr. 2 
Apr. 2 
Apr. 2 
Apr. 2 
Apr. 22 
Apr. 2 


Apr. 
Apr. 


Apr, 2 
Apr. 2 


Ap tT. 
Apr. 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
June 
June 
June 
June 
June 


June » 
June 2 


June 
June 
June 
June 
July 
July 
July 
July 
July 
July 


July : 


July 


July 2 


Aug. 


Aug. 


Aug. 2: 


woe 


ee ee HC 


00 | 2, 500 


Instrument used. 


Locality. 


| Fath. | 
2},800) | Rediclays |... -\. 
Dar OO Ws eee Owes ees rere 
2, 600 G92 es 3222c S: 
2,475 | Globigerina, 00ze 
2200" Maer Ome cee meer 
EW ees oeiNsaonae cenoe 
950 | Coral, mud ...--- 
TSU adore cee. pence 
380) |hoesdotsiecctocnts oe 
1205 tac Oseseseis cose 
125 | Hard ground... 
265 WOE: suena 
435 || Coral, mud_.--_-. 
L7Sul Sande weer eee ss 
6£0) |SMigd ste c-ccesce- 
sir @Ontne- ste. 
2,450 | Globigerina, ooze 
2TO0n| ae CO eaceeee ce 
1, 950 Op aelsie sae acce 
304) (h@ OU Une erence: 
2,650 | Globigerina, ooze 
GOON | Se neC Ogee ete amie 
2,850 | Red clay ...-.-- 
2,675 | Blue mud..--.-.- 
(28500) teem eer eterna 
2,425 | Blue mud ....--. 
D460) Seema eae eke ee oe 
1, 700") Bluemud)--.---- 
area ead es eoasesacor 
sal; eaed Oeeeses cecece 
1540) enone amen 
DL) | (ROCK Sacecta= seiner 
85 | Gravel, stones... 
17250 ji blue mud sosesee 
2020) See QO ee ccoeeecee 
2 O00 | Meter GO ase setecctalele 
2,650 | Red clay .-..-.-.. 
2;|GO0a) Pea MCL Octet ee 
2,500 | Globigerina,ooze 
oul eid O see ee ceria 
1,325 , Coral, mud ...... 
Off ee el Oveeetatcitcteriar = 
HOG mea rcet eee ce ces 
690h|Peee fey eroasececcte 
1,250 | Coral, mud ....-.- 
Ohon ee Ora mere alee 
1,500 | Globigerina,ooze 
2 B00 |k see dOwecassccccce 
2,575: | Red: clay) .2-=---- 
2,850 | Red mud ..-...-- 
2,750 | Red clay ..---.-- 
(24700))| eed Omens 
2,175 | Globigerina,ooze 
2200) Pete d Ou cacicettesicais 
iL GTO eee Ou scsi eeeee 
1, 675 Ve oS dOmanccce enone 
1,000 | Pteropod, ooze-- 
450 | Voleanic mud... 
| 900 | Pteropod, ooze.- 
| 1,000 ‘| Voleanic mud... 
2,025 | Globigerina, ooze | 
1650) |e aandowy. se eeiaes 
1,125 | Voleanic mud... 
AROZ On| eu Csi ee ete 
2,400 | Globigerina, coze 
OTS es d Oeseite cess | 
TIS We eee Ke ee ee ee a 
2.9000) ‘Blue mud 2-22. | 


Globigerina,ooze | 


Tempera- 
tures. 
| 
o 
— 
| 
RD 
i} 
= | 
fo) Oo 
tit) 36.3 
72 36. 4 
2 36.5 
69) 5 | 36.5 
68 36.7 
68; Vi |Pes co 
(iste Wisdence 
OF aes 
Olin, Wieseee 
(V5 |/Samsast 
GUD |seeeee 
Gib esses 
GB panes 
CV Grol eaaee 
Cry eet |e See 
67. Rae 
67. 36.5 
68 36.5 
68ie= Weecees 
675A teens 
68 36.5 
70 36.5 
65 36.5 
GSD aise. ee 
CY Seo 
65 36. 8 
75 36.8 
56.5 | 36.2 
49.5 | 37.2 
40 37. 2 
42 Sa iliseeee 
B87 slitsecien 
40, 35 
45 38 
59 36 
67.2 | 36.2 
73 Lee 
73 36.3 
Od: |seaeee 
TODA eee ee 
70. 36. 2 
Toaeealbseeee 
72. 38. 2 
12,5) ||qeacse 
TPB) baseea| one 
Teaultesaos 
M3) ilseacies 
73. 37.2 
7. 36.3 
Al 36.2 
71 36. 2 
Wy ‘sense 
ii Weeeeee 
70 36. 2 
al 36. 2 
TOU wilteneee 
71 36. 8 | 
69 39.4 
TQ eeewee 
70 40 
(LN Se 
te 35.9 
71 37 
OOS Zl eee 
2 eraley- late 
Ter 36.6 | 
TE Sih ees 
78. 36. 7 | 
79. 36.4 | 
78 | 36.6 


St. Thomas to Ber- 
muda, 


Do. 
Off Bermuda. 


Do. 

Between Bermuda | 

and Halifax. 
Do. 


Do. 
Off Azores. 
Do. 


Do. . 
Azores to Maderia. 


Do. : 
Maderia to Cape 
de Verdes. 
Do. 
Do. 
Do. . a: 
Cape de Verdes to | 
au Paul’s Rocks. 
oO. 


Do. 


LISTS OF DREDGING STATIONS. 


Dredging staiions of Challenger, etc.—Continued. 
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: a=} 
Tempera- i 
tures. 5 
Longi ———) # 
d ongi- - d = 3 D ; 
Latitude. Gute: Depth.| Nature of bottom. g 3 E Locality. 
& 3 5 
eile 
| mn Fa) S| 
North West. | 
(oY, 7x7 On Py eth Fath fo} O° 
1 47 00 | 24 26 00 | 1, 850 | Globigerina, ooze | 78.8 | 36.6 | T. | Cape de Verdes to 
Sv. Paul’s hocks. 
1 22 00 | 26 36 00 | 1,500 |.-- SQOSs dene auemes 78.8 | 37.9 cE Do. 
0: 5a S8e29 22°35"|) 10Ls| Hard ground: 5...) 07. ||----- Dz. Do. 
South. 
8 87 00 | 34 28 00 Gi7du |) avedimal ds cee TOigee sl earsrecse T. | Between Pernam- 
buco and Bahia. 
8 28 00 | 34 31 00 500M ead OUese a ctoesccre WoW, |Passes Ale Do. 
9) 50D MRsa50N00)) 350° |. 2 -2dows. 2) seek le) |\odeooe Ty Do. 
DAVPOUMPodsoo OUR 20M Pee OLE seco <a TAD lee etree Ae Do. 
9 09 00 | 34 53 00 SoMa id oes ons oes ee Tee eee mp Do. 
9 10 00 | 3E 49 00 S00MIMECAM OE ese e oance ie OM seseoe oT Do. 
PLO SPRUCE oReoMUORIINGUON I CO. 22 | mai Oo leases ae Do. 
| 10:46 R00MeSGrOswO0u) M770! |avckhdone sos 0-285: Tie eens ut, Do. 
| 10 45 00 | 36 U9 00 HOON Pee sQOreemaaeceas CUS deal ee eas Le Do. 
20113) COMPS Sat ORO0N 2) 150! hd Geese. ee. 74 34.2 | D. | Bahia to Tristan 
t da Cunha. 
26) 13: 00") 825600) "2: 350 | Red clay’.--..--.. 69 34.7 Ae Do. 
| 29 35 00 | 28 09 00 | 2,275 | Globigerina, ooze| 65 | 34.6 | T. Do. 
SD LIMOUR ZUR ooeOO ROU: le 2d Ome eeecis. =e 58 35.4 dl hes Do. 
36 12 00 | 12 16 00 2) 025 Se OOP ee et oe 53.5 | 36 D. | Off Tristan da 
Cunha. 
| 37 16°50) | 12 45 15 fio) |pElardsor'onm nds joe eieeeee 10). Do. 
shells, gravel. 
37 25 30 | 12 28 30 VOW | es Seca oelterccinle oe Od OSeGeus D. Do. 
37 25 00 2 30 30 Tait Wan.2e oto wawarelocia all Dane lPossee D. Do. 
37 21 00 | 12 22 30 | 1,000 | Hard ground, | 53.5 |...... D. * Do. 
shells, gravel. 
37 14 45 | 12 20 15 | 1,100 | Hard ground .. amon e DD Do. 
| 37 10 50 | 12 18 30 550s |e OMe eee OAS NEBr D. Do. 
S643 00M ee lanO0) | on 00) lpsceemees case cscs 54 35.2 | D: | Tristan da Cunha 
to south of Cape 
Hast. of Good Hope. 
. 137) Oct. 23 | 35 59 00°) 1 34°00 | 2,550'| Red clay =.----. 56.1 | 34.5 | D. Do. 
141 Dec. 17 | 34 41 0C | 18 36 00 98 | Green sand.....- 66.5 | 49.5 | D. Do. 
142 | Dec. 18 | 35 04 00 | 18 37 00 | 150 ieee Meee 65.5 | 47 D. Do. 
143 | Dec. 19 | 86 48 00 | 19 24 00 | 1,900 | Globigerina, ooze | 73 35.6) D. Do. 
1876 | _ West. 
313 | Jan. 20 | 52 20 00 | 67 39 00 i iSeinGl scossesuroee 48.2 | 47.8 | T. | Straits of Magellan 
to Falkland Isl- 
| | ands. 
Bienen. 21 | 51 35 00 05999 60} 70 |.--.do.-.---..-4-. 48 | 46 GU, Do. 
3lia| Jan. 22 | 51 24 00 | 61 46 00) 110} Hard ground....| 49 AS. Do. 
315 | Jan. 26 | 51 40 00 | 57 50 00 | 12 | Sand, gravel. . DOR ale Ree D. Do. 
816 | Feb. 3 | 5i 32 00 | 58 U6 00 Ae VM ee Bek pee nee BES eee see D. Falkland Islands 
to Rio dela Plata. 
Post jteb. 8 | 48 37°00) 1.55 17) 00)| 1,035 Hard Bron ds AG oot |e ase Do. 
Travel. 
318 | Feb. 11 | 42 32 00 | 56 29 00 | 2, 040 Blue mond eee Disonltaset ||) als Do. 
fp 320 | Feb. 14 | 37 17 00 | 53 52 00 600 | Green sand....-. CHES AV EYARL I! “ke Do. 
321 | Feb. 25 | 35 02 00‘ 55 15 00 Fal hat 06 Pepe ee ae fiSvon| hese is Do. 
522 | Feb. 26 | 35 20 00 | 53 42 00 21 | Sand, shells ..... (iD |\dbsece ALS Do. 
323 | Feb., 28 | 35 39 00 | 50 47 00 | 1,900-| Blue mud ....... 73.5 | 33.1| T. | Riode la Plata to 
| Tristan da Cunha. 
324 Bebe. 29): 36 09200 eae; 2800) 2. 800) |. o-do.s-. 28.222 (eo) B210) | eae. Do. 
325 Mar 2) | S6u4 on 00M GMIGLO0 W2s650) |,cs8dOeo: ee ee OE Stale nly les Do. 
_ 331 | Mar. 9 | 87 47 00 30 20 00 | 1,715 | Globigerina, ooze | 64. 5 [35.4] 1 Do. 
332 | Mar. 10 | 37 29 0U | 27 31 00 BOOT | Ce aad On ee neem ee 64 34 mp Do. 
338 | Mar. 13 | 35 36 00 | 21 12 00 ry OBS Laie lon ee ees eee 67 35.3 | 1 Do. 
334 Mar. 14 | 35 45 00 | 18 31 00 | 1,915 FRO! ae kescaewes 68V5) | Sonal ke Do. 
335 | Mar.-16 | 32 24 00 | 13 05 00 | 1,425 | Pteropod. ooze..| 73.5 | 37 D. | Tristan da Cunha 
| to Ascension Isl- 
ands. 
Bava Mar- 19) 24 38"00s)) 13.36) 00: |? 1240. |. - do.2-2-2--5-m. 77 372 2hi DD: Do. 
338 | Mar. 21 | 21 15 00 | 14 02 00 | 1,990 | Globigerina, ooze| 76.5 | 36.2 | D. Do. 
343 | Mar. 27| 8 03 00 | 142700 | +425 | Volcanic sand...) 80.8} 40.3] D. Do. 
BAtepACprS 0S) || 7 54, A0Mieaee er OOn eed20) | vdosc. 2 ae eee CA Sepas 10); | Ascension towards 
| | ° Cape de Verdes, 
346) Apr. 6G) 2 42 00/ 14 41 00 | 2,850 | Globigerina, ooze} 82.7 | 3 D. Do. 
, | North 
SABE Ape 62)! 3 TOMO aoa ON 2, 450), 2222s gh oe cc Sees ataaa ee D:; Do. 


\ 
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DEEP-SEA DREDGINGS OF LE TRAVAILLEUR, 


Abstract of deep-sea dredgings in the Bay of Biseay, the Atlantic Ocean, and the Medi- q 
terranean, by the French dispatch boat Le Travailleur. a 


[Under the command of M. E. F. Richards, Lieutenant de Vaisseau, by a commission of naturalists, 
of which M. Milne Edwards was president. | 


BAY OF BISCAY IN 1880. 


or Positions. | ¢ 
AS i=h || 0 
© ‘Sp | eI 
Dates. el Nl 1 os Character of bottom. 
=.q | Latitude. | Longitude. | 5 
A | ye 
North. | West. | 
| OMe | OS HN CLUS | 
Da Viale teen cia ater are 1 43 38 00 | 1559 1oh| 230 | Soft gray mud. 
DOR Oot te see cet hs 2) 433600] 154 45 557 | Soft yellowish mud. 
ID Yo e Cs ae ee aie 3 43 35 25 | 1 53 40 364 | Mud. 
cya OS Ae A eee ex. 4 43 33 10 DAS hel 181 | Mud. 
WOR see cet seis 5 43 33 30 211 45 | 177 | Yellowish muddy sand. 
BID) Ore rere oe 6 43 36 55 2 18 05 | 313 | Gray mud. ” 
DOB eee ae seed oe | 7 43 87 55 2 14 45 205 | Rock. 
DO oes axe 8 43 38 15 2 15 00 338 | Gray mud. 
10) DSSS RSee cere 9 43 39 55 2 16 45 539 | Mud. 
pee ere ree cue 10 43 40 35 2 15 05 517 | Vwokindsof mud,upper layer yellowish. 
NN) OF east one oe 11 43 41 45 2 14 30 913 | Soft mud. 
1D ace eeascre 12 43 33 30 2 25 00 | 252 | Mud. 
Awl) oe eee seen 13 | 43 37 05 2 49 10 67 | Mud and gravel. 
[OO A MSR aes 14} 43 86 45 3 02 50 |; 384 | Sand and mud, 
Dee on Sener e - 15 | 43 41 15 3.02 45 | 1,340 | Mua. 
HD) Oe ee FAR.) 16 | 48 42 30) 3 01 15 1,450 | Mud. 
TD OMe ene se 17 43 39 30 317 20 | 538 | Mud. 
AOR eas eee 18; 43 47.00 3 41 45 | 1,042 | No bottom. 
WD Omer nesses 19 43 44 30 3 38 20 | 1,235 | Mixed sand and mud. 
Doe eee ee ee oe 20 43 46 10 33D. DD 1,481 | Mud. 
UVa dare tas ei acta se: 21 43 38 00 4 09 35 | 658 | Mad. 
IO deouEaecuceeds 22| 43 38 25 408 24) 740 | Mud. 
OR ee hen 8s 23] 643.35,.30 4 04 45 605 | Mud. 
LD a eee eae 24 43 32 40 410 45 | 89 | Sand, gravel, shell. 
LOY) s ela aes 25 43 35 10 3 44 15 | 171 | Sand, gravel, shell. 
DS Ean een te 26 | 43 35 30 4 28 35 | 361 | Mud. 
MD Oe se sae a 27 | 433725| 43145). 104] Speckled sand. 
IDS 33t Coeee eee 28 43 39 30| 43445] 110] Sand. 
DIT ee ee 29 48 40 15 4 37 50 | 127 | Rock: 
1005 RL eRe Coenen 30 43 39 45 | 4 46 35 $1 | Black sand. 
ID YOY, ee ee 31 43 39 45 4 50 55 91 | Speckled sand shell. 
1D YO) et Sp cha eee 32'| 43.45.00 | 5 02°25 | 91 | Black sand. 
LVR eee netoe Se 33 43 49 30— 5 11 40 | 84 | Speckled sand, gravel. 
On erers Sere 34 43 54 30 | 5 20 35 | 87 | Black sand, gravel. 
DOR eee Meee eS 35 43 57 30 | Seago 96 | Black sand, gravel. 
DOmPe eres neces 36 43 38 30 | ROA E IBys|| 77 | Black sand. 
ID) ae eae thee, eee 37 43 38 30 | 5 05 05 | 217 | Sand, gravel. 
Oe esas an dee 38 | 48 4130| 42345; 817 | Sand, eight different layers. 
TODOS ia Coenen ne 39 | 43 36 40 AS O2 15s) 651 | Mud. 
inlys2 Gye eee ase s. 40| 43 39 50 33215] 1,044] Mud. : 
(hs lee eee 41| 43 39 05 32745 1,072 | Mud. 
1 B05 Senco Sere 42 43 36 45 | 3 29 45 744 | Mud. 
ID iy Seas Se 43 43 35 00 | 3 27 20 | 68 | Reek, gravel. 
WOR esse b eeiere rss 44 | 48 34 30 | 3 23 05 | 111 | Mixed sand and mud. 
GTIU eo ee ee ae 45 43 3405 | 38 16 45) 81 | Mixed gray sand and mud. 
DOSE ee santos 46 °431:38°25.| 3 11 00 | 68 | Broken shells. 
DON as aes oeeceiae | 47 43 37 20 30915| 664] Mud. 
1D Gee a | 48] 43 36 30 3.15 55 344 | Mud. 
IW: aaeohedonocaee | 49] 433800] 3 04 55 601 | Mud. 
DORE ea ence eli 1750 43 38 00 | 2 54 55 592 | Mud. 
1D YO aap ees ea he al 3.33 20 | 2 55 00 | 171 | Mixed sand and mud. 
[Dine sees eee Saeed |i cay 3 34 15 | 3.00 00 113 | Speckled sand, gravel. 
HI Ges 5 ie esa 53 | 43 31 10 2 55 40 361 | Mud. i: 
MD ONS SE aie aye oe 3 34 20 | 2rd AS 183 | Sand. 
HD) ORE Salar. as boo: 43 35 40 | 2 46 30 | 591 | Mud. 
SL OBE eee cclee ees | 56 43 36 45 | 24515 525 | Mud. 
IDS Do aoe aeneer 57 43 39 25 | 2 45 10 541 | Mud. 
LOL eee eee, 58 43 40 00 | 2°39) 15 1,105 ; No bottom. 
NG ee eaeiee tes 59 3 40 85 2485 656 | Mud. 
IBY SPO ee Beene 60 43 40 55 2 JSS 500 | Mud 
Do ee A are a ee ee 61 43 41 20 2 02 35 96 | Rock 
MM Oe Sect ee ane ke 62 43 41 20 2 01 85 115 | Mud. 
TOS eee ets ae 63 | 438 46 00 2 01 45 91 | Sand. 
UD yoy Re =, sly ese eee 64 | 43 45 30 2 07 15 410 | Mud. 
DO. ste. cemes tees 65; 43 46 00 2 06 45 334 | Shell and coral, 
DOT nats eee cae 66 43 46 50 2 06 30 445 | Soft mud, 
DOs ee ccisleinte sane 67 43 38 45 20825! 634 | Mud. 
¢ 
‘ 


rt 
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Abstract of deep-sea dredgings in the Bay of Biscay, etc.—Continued. 


BAY OF BISCAY IN 1880—Continued. 


° &f Positions. eS 
a =} 1} 
5 & |_———— ain i 
Dates. as | cs Character of bottom. 
as Latitude. | Longitude. | fe ; 
A | aw 
North. West 
[e} / a fe} / ut Faths. 
EVEeO faces ccie occiesice 68 43 32 35 2 09 30 | 167 | Mud. 
WOwr casas acecccs 69 43 36 20 Decor! 308 | Mud. 
MEV e lace cc oc. <isccic' 70 43 37 45 2 30 00 930 | Mud. 
1D) Sa SO neeeeeee re 71 43 37 30 2 06 20 | 625 | Mud. 
Ose ctetsice hese nine 72 43 33 45 15915 349 | Mud. 
WOete can. aisen mes 73 43 32 40 152/50 77 | Fine sand. 
BD OP ctatciee cisloaroe 74 43 35 00 1 52 5d 93 | Sand. 
ADO Rereicia'ss sce xem 75 43 36 30 iS) Bi 231 | Mud. 
ID A ae 76 43 37 30 1 538 45 419 | Mud. 
WO eee niccccesesn 77 43 37 50 15155 449 | Mud. 
NWO ena. a2 ces ees 78 43 38 00 1 47 30 155 | Mud. 
DOS occa: SSeBEECE 79 43 40 15 1 50 55 7 Sand. 
WOW se Sse iiccsons 80 43 41 25 2 02 10 91 | Sand. 
MM polecee cose cecceee 81 43 42 25 1 53 00 77 | Mud. 
WOs een ctedces<% 82 43 41 15 1 47 00 78 | Mud. 
WOoeecenaeccccase 83 43 40 30 1 45 15 73 | Mud. 
WW Gee ais n a= closes. &4 43 39 00 1 45 10 74 | Mud. 
OPES Sails cise = a 85 43 37 40 1 45 35 204 | Mud. 
ED Oe esc aie cama 86 43 35 40 1 43 55 336 | Mud. 
OPS aes hae. cdssee 87 43 33 55 1 44 05 71 | Mud. 
WOberacjcccasisccss 88 43 33 30 1 42 05 66 | Sand. 
DORs eae a ccccasee 89 43 36 00 1 42 05 73 | Sand. 
WOeecessccesscce: 90 43 37 15 1 42 05 74 | Mixed sand and mud. 
OER ein caceociec 91 43 38 25 1 42 00 239 | Soft mud. 
1) OMe eee acacccies « 92 43 39 20 1 41 40 135 | Mud. 
10S oGen enon eeorE 93 43 40 10 1 40 55 79 | Mixed sand and rnd. 
1D jp Ane ABODE SOD 94 43 39 30 1 38 25 314 Mixed sand and mud. 
WWGeesecccoscess ac 95 43 38 20 1 38 30 74 | Mud. 
100), 5 SS SOC He eeISore 96 43 38 15 1 40 05 | 149 Mud. 
WD Omse ch sa- = ccs a5 97 43 39 05 1 40 25 151 | Rock. 
100). scSqsdepoqeee: 98 43 40 25 1 39 55 79 | Sand, rock. 
Mi) Ome ee fess ae 99 43 40 30 1 38 30 179 | Gray sand, rock. 
WORMED aeiacicisa cscs 100 43 40 35 1 38 10 | 238 | Mud. 
WOeRe ee smecs <2 -e 101 43 40 30 13510) 179 Soft green mud. 
WD) OBR Ne ais isare cis 102 43 36 50 1 57 45 | 612 | Mud. 
WM OW sccicca sa csass 103 43 35 40 1 55 30 | 514 Mud. 
IN THE ATLANTIC IN 1881. 
FIRST SERIES. 
UE Ol siste eis) \-11-12'<1— 1 43 00 40 9 37 25 | 1,103 | Sand and rock. 
NNO 4 ee oe ccneisclcanicte 2 41 43 00 9 19 25 584 | Sand, pebbles. 
Uimnina DB eeaaeaeaeee 3 39 47 50 9 51 45 1,808 | Gray mu/. 
UNAM Oe escicc acces < 4 38 08 50 94315) 1,369 | Gray mud. 
100); SoogeeeeeecoS 5 38 05 00 941 45) 1,731 | Gray mud. 
dW UY ceSsoesesdace 6 86 55 20 9 21 45 | 1,020 | Gray mud. 
ASPRNG) 1S) See Oe OER OOEC 7 36 38 20 7 03 41 291 | Soft mud. 
Twlhy sil sesseSApepcore 30 35 24 45 7 58 52 656 | Soft mud. ! 
LUG SSS eEpeEepao 3l 36 27 15 8 12 41 756 | Soft mud. 
WOM soe c ts vases 31 36 27 15 812 41] 1,148 | Soft mud. 
ANTE) 1 ce oRabeeeooeo se 32 37 15 20 9 24 55 | 618 | Soft mud. 
DOM es es Sessncice 32 37 15 20 9 24 55 563 | Soft mud. 
PAN SOs aoa cnie's ae nas 33 38 15 20 91745; 1,014 | Soft mud. 
DOS scsce sess sans 33 38 15 20 9) 17 45 1,013 | Soft mud. 
PAN OO Nie ala sieis a/e'c </=\a\~1= 34 38 18 00 9 24 15 669 | Soft mud. 
DIOR ee ees cj we'aa- 35 38 18 30 9 26 25 747 | Soft mud. 
L\WIES ‘Us oneneaeeeeeooe 36 39 33 00 95115) 1,416 | Soft mud. 
10S SSeS See ee 36 39 31 00 9 58 45 1,455 | Soft mud. 
Jans TY eSB eeeeroon 37 44 10 i5 8 17 45 219 | Gravel, sand, and shell. 
WOME eat <ah cece 38 44 11 00 8 13 45 1,048 | Mud. 
AULT Soran Bla fc, miwisicicis' aisle 39 44 05 00 7 06 25 670 | Black sand, coral. 
AD ee a he es 39 44 04 45 7 03 15 521 | Black sand, coral. 
10 fi) SB GaSe eee see a39 44 05 00 7 09 15 547 | Gravel, coral. 
HD) OM ators catic ee caar b39 44 05 45 7 12°15 567 | Black sand, coral, 
DOsemc. sso cocies 40 44 05 00 7 14 45 214 | Black sand. 
DAUIT MeL Gers cic. aja ce a aisle 41 44 02 15 HO fet 598 | Sand and mud. 
Bits Bie cccc a: nas eles 42 44 01 20 7 04 45 | 490 | Mud and coral. 
1D) cea SE OEE 43 44 00 50 6 58 00 | 402 | Mixed sand and mud. 
DOR eee sca. csecies 44 44 00 10 6 48 00 | 954 | Mud. 
PAT Wi Bletarsiocm oc '= «ine 45 44 48 30 44015) 2,755 | Mud with foraminifera. 
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Abstract of deep-sea dredgings in the Bay of Biscay, etc.—Continued. 
IN THE MEDITERRANEAN IN 1881. 


ey | 
ors Positions. : 
BB | al 
Dates. as | ese Character of bottom. 
== | Latitude. Longitude.) 3 | 
A | | wm 
| ] nc 
FIRST SERIES. | North. West. | | 
Snes O 10 He Bathse| 
UNO ences (alas anim 8| 36 31 45] 2 11 35 | 167 | Granulated mud. 
IDWS oasesscoccenr 9 36 31 55 | 2 07 55 481 | Gray and yellow mud. 
Woes cma s sae oes 9 26 31 55 2 06 55 552 | Gray and yellow mud. 
MUN ORO Meee esac se 10 Bah PAT tas) 0 13 35 | 1,392 Granulated mud. 
fast. | 
UNUM ONZE reictelniaincleeel~\= 11 38 03 00 0 07 30 87 Yellow mud. 
Afi eee Sseeooecosee 12 39 34 15 1 39 25 831, Fine yellow mud. 
(ute PY ARS eR eanopdes 13 42 01 30 | 442 00} 1,293 | Granulated mud. 
SECOND SERIES. | 
- | 
aU yg esse ee iniesie aim = 1; 43 02 57 5 18 45 303 | Mud. 
Domsereeesne- =a! PAN ae Petri a 5.19 12 589 | Mud. 
dfuil by) Ob eesosodecrae 3 42 52 40 5 18 45 634 | Mud. 
IBY) ooh Gosbaoadue 4 42 50 25 517 40 1,105 | Mud. 
10.) Bs ae ee edooneee 4) 42 52 33 5 20 45 1,018 | Mud. 
WD Onesie mee ceases 5 42 54 04 5 26 27 1, 020 | Mud. 
ditth? O aeuepeeenaenee G6} 425920! 5 41 05 295 | Mud. 
IDO Gacesoeecepace 6| 42 59 50 | 5 41 30 367 | Mnd. ‘ 
10) Seoesapeeesoacc 7 | 3 00 20 | 5 46 27 411 | Mud. 
10) a aeee eee 8! 48 01 00 5 48 35 168 | Mud with a few rocks. 
1013 -aeueeeneRa ese 9 3 00 35 5 42 15 248 | Coral. 
Aw Ss ceeeacaocnood 10 43 23 05 6 58 35 328 | Mud. 
OandcasuseSanooE 11 43 34 34 712 38 412) Mud. 
1D BaBanepeeeooCe 12 43 37 05 tel: 32, 473 | Sticky mud. 
iw; Y) seecpsseeoooce 13 43 40 20 Nile ral 372 | Mud. 
OsoscHuedod= soe 13 43 41 32 717 12 202 | Mud. 
1BYi Se SgeeE op oecee 14 43 41 38 7 17°51 156 | Mud. 
DOR eases oas hess al4 43 41 21 719 05 35 | Mud. 
dimihienlll, ssesecopscuese 15 43 40 36 0) 23: 22 | Coral. 
55 aenaoesaouegs 15 43 40 36 7 20° 23 55 | Mud. 
ID One ese ce awcnise a5 3 41 16 7 17 49 102 | Black mud. 
WO cctemiecssesss 16 43 24 35 72215] 1,131 | Black mud. 
Slit ioe ee Re aaaereicts 17 43 15 00 72115! 1,454 | Black mud. 
10} i ph eceneaSaceis 17 43 00 15 | 73245 | 1,451 | Black mud. 
bya Sire stain niesteios 184 41 52 40 | 8 22 55 | 1,348 | Mud. 
W Opec. cite sio.cr 18; 41 52 40 8 22 55 846 | Mud. 
DOpsss-c-eosscc es 19 41 52 45 8 29 10 295 | Coral. 
dhwhy als Sasa Googeeoss: 20| 41 52 35 8 35 50 14 | Coral. 
OMe ee tnenoeee 20| 41 53 50 8 35 55 25 | Coral. 
1OX6)S eS ShS SORecOse 20) 41 52 52 8 81 40 38 | Coral. 
DWOteeeecioscccses- 21 41 49 52 8 34 35 397 | Gray and yellow mud. 
WMOeSescwcte cs ssce 22 41 49 20 8 35 05 495 | Gray and yellow mud. 
DOR Sse Sees esses: 23 41 42 35 8 29 25 153) Mud. 
diiliy Zs empemaaseentpen 24 41 22 15 9 07 15 42 | Gravel, coral. 
WORBo sce cleeice 24 41 22 15 9 07 15 30 | Gravel, coral. 
1D ive Oe yee noe 24 4] 22 15 9 07 15 36 | Gravel, coral. 
BI) Opes ee faphorsterste ae 24 41 22 15 9 07 15 41 | Gravel, coral. 
Ojitlhy dts) ge SSaeeenonere 25 42 59 45 § 13 55 689 | Mud. 
pe eee 55| 410110} 51355| 555 | Mud. 
1D). SSS aS en Seen 25 43 03 50 Lysate dan} 231 | Mud. 
IUDs cae aeSesoeEe 25 43 02 55 Gyan yatats) 208 | Mud. 
BD rors afo cist siaicie 25 43 02 30 5 13 55 354 | Mud. 
West | 
GinlkyOby -cseeshorseeee 26 | 35 45 30 1 08 10 492 | Soft mud. 
UiMbrAs saceakepeqeas 27 85 30 00 OF58al 5 60 | Mixed sand and mud. 
One eects aiesis cee 2 35 32 00 3.13 05 238 | Mixed sand and mud. 
MO eneccceila caine a27 35 31 45 ole 25 288 | Mud. 
V2 T ieee cise cicciee ans 28 35 21 30 4 28 35 176 | Mud. 
DOR es ccane sae: 28 | 35 21 20 4 22 45 203 | Mud. 
DO Soee acres cera 2%) 35 23 00 4 34 00 236 | Mud. 
DO ee eee es etee 29 | 35 24 20 4 39 15 230 | Mud. 
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DREDGINGS OF THE TRAVAILLEUR IN 1882. 


The Travailleur in 1882 continued the series of dredgings commenced 
in 1880 and 1881, and extended them from Cape Penas, on the north 
coast of Spain, along the coast of Portugal, the Gulf of Cadiz, and the 
coast of Morocco to the Canary Islands, through the strait of Bocayna 
(between Fuerteventura and Lanzarote), to Madeira, Lisbon, and back 
to Rochefort. Twenty-one hauls of the dredge were made, in from 100 
to 3,700 meters (55 to 2,023 fathoms) of water. M. Alphonse Milne-Kd- 
wards was in principal charge of the natural history observations. A 
general report of the expedition was publisked in the Revue Maritime 
et Coloniale, February, 1883 (Tome LX XVI, page 454), and the details 
of position, etc., in the Annales Hydrographiques, vol. 5, p. 4, 1883. 

The number of the Annales Hydrographiques containing these posi- 
tions was found to be wanting in all the accessible libraries in the 
United States, and although ordered from France, failed to arrive in 
time to allow the positions to be included in this paper. 
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DREDGINGS OF THE FRENCH STEAMER TALISMAN, 1883. 


The Talisman continued the researches carried on by the Travailleur 
in 1880-’82, and extended from the coast of Portugal along the west 
coast of Africa, touching at the Canaries, to about 17° N. latitude; 
thence westward to the Cape de Verde Islands; thence northwestwardly 
to latitude 31° 34’, longitude 41° 15’; thence northeasterly to the Azores, 
and thence back to France. 
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DREDGING STATIONS OF THE ITALIAN STEAMER WASH- 
INGTON IN THE MEDITERRANEAN, 1881. 


The Washington was under the command of Commander G. B. Mag- 
naghi, of the Italian navy, and the dredgings were under the direction 
of Prof. Enrico Hillyer Giglioli. The report from which these positions 
are taken was published in the Report of the Third International Geo- 
graphical Congress (‘Terzo Congresso Geografico Internazionale”) held 
in Venice in 1881, published in Rome 1882. 


Dredgings by the Italian steamer Washington, 1881. 


3 
ape Teatieude |pudecast Nature of bot- 
O.2/ 0 FF atitude | tude east, | ature 0 (0) . 
2 S a | Date. tian Gisen: Depth. Depth. vanis Locality. 
Bais s wich. 
A lA” 
| | | 
ABSIT | OS! RE EN AGRA OO OED Meters. 
1} 1| Aug. 2 | 4108 45/ 8 34 21 437 | S008 | Min dvteeecesee as North of Sardinia. 
2) 2/ Aug. 3 | 41 02 48| 8 32 20 246 | 450 | Very fine mud .-| Do. 
Bil) ise| Aug.) 3 | to to 86 | 15 Foi eVEn diesen epneets Nonthy edt of Sar- 
| | | | dinia. 
2] 4.) Aug. 3/| 410501 | 8 32 23 202-230 | 370-420 | Madrepores ....) Do. 
3| 5| Aug. 4| 41 10 27| 8 15 41 92=155))|) 7 168=284) See dommes soeceeen | Do. 
4} 6| Aug. 4] 411509] 8 10 41 1,176 | 2,150 | Mud (?) ...------ (°) Dae: 
5 7 | Aug. 8 | 41 10 00 8 12 00 128-308 | 235-555  Madrepores.....| Do. 
6| 8| Aug. 8| 411310! 8 12 24 1, 094 | 2,000 Dredge lost..... Do. 
7| 9| Aug. 8 | 41 143 8 18 05 1, 173 2,145 Fine tenacious Do. 
H yellow mud. 
8/10] Aug. 9 | 41 24 42 TASTOS 3 LEB 2,800 . Tenacious mud . Do. 
OU eee PAO Oe hecocec Sec eeeee noe 1, 553 2,840  Grayish-yellow Do. 
| mud. 
10 | 11 | Aug. 10 | 41 23 38 | 7 08 54 1, 588 CH EG bes cee Uscectc Do. 
11 | 12 | Aug. 10 | 4118 42 6 54 02 1, 534 | 2,800 Venacious mua . Do. 
12 | 13 | Aug. 11 | 39 51 40 | 6 44 40 1, 590 | 2,9U8 Dredge empty -.| West of Sardinia. 
13 | 14} Aug. 13 | 39 15 3 9 26 37 278 | 508s Min disse sects Southwest of Sar- 
| dinia. 
13 | 15 | Aug. 13 | 39 03 46| 9 27 47 359 656 ardor: sca tee Do. 
14 | 16 | Aug. 13 | 39 01 28 | 9 3019 422-470 772-860 |....do ete Do. 
15 | 17 | Aug. 14 | 38 38 04 914556 875 1,600 | Yellow mud .... Do. 
16 | 18 | Aug. 14 | 88 50 26 | 9 39 15 221 404 | Sandy mud ..... Do. 
| to | to | | 
16 | 19 | Aug. 14 | 38 5015 | 9 42 50 450 | 822 | Yellowish mud . Do. 
17 | 20 | Aug. 15 | 39 23 07 | 9 40 53 225 412 | Dredge empty --.| East of Sardinia. 
17 | 21 | Aug. 15 | 89 21 50 | 9 40 08 615 Dele | evio dice ceeeee Do. 
18 | 22 | Aug. 15 | 39 20 58 | 9 37 02 208 381 | Mud; dredge lost Do. 
19 | 23 | Aug. 16 | 39 40 40 | 9 54 12 849 1, 553 Yellow mud . Do. 
20 | 24 | Aug. 16 | 39 43 28 { 9 50 22 341-477 623=856))|o asd Oy. wc. ceeteee Do. 
21 | 25 | Aug. 16 | 39 49 40 | 9 49 08 33 60 | Sand; alge -.-- Do. 
22 | 26 | Aug. 16 | 39 58 32 | 9 48 08 216 3901) (Mud e223 Sas facie Do. 
23 |} 27 | Aug. 17 | 40 32 16 | 10 12 36 281-514 | 514-940 | Rocky ..-.----.- Do. 
24 | 28 | Aug. 17 | 40 37 08 | 10 40 05 979 1,790 Tenacious mud.) Between Sardinia 
| | | and Naples. 
25 | 29 | Aug. 18 | 40 44 40 | 11 22 00 |1, 142-1, 307 |2, 183-2, 390 |...--....--------. Do. 
26 | 30 | Aug. 18 | 40 44 20 | 11 33.22 1, 229 2247s | Mud ese scieececes Do. 
27} 31 | Aug. 19 | 40 29 00 | 12 34 00 1, 703 | So Su etd omens eee Do. 
98 /|..2.] Aug. 19 | 40 10 13 | 12 26 00 | 1, 985 S4630 alll liensene eeeeee Do. 
29 | 32 | Aug. 26 | 40 37 32 | 14.09 52 | 293-235 407=430) ||) Murcditesecemeee ae South of Naples. 
PAY | BR || yet a oR ee eee ere [So Saree mers 87-197 159-360 12 oO eeeee ee eae Do. 
30 | 84 | Aug. 26 | 40 26 52 | 14 07 15 5&5 TOU a| see ne ce csi este Do. 
31 | 35 | Aug, 27 | 39 20 28 | 18 10 38 1982 3,624 | Mud...... = ae Between Naples 
| | and Sicily. 
32 | 36 | Aug. 28 | 38 05 00 | 11 59 40 2195 400 | Sandand yellow | West of Sicily. 
| | | * | mud. 
Bon ot AS, 289) 30 55.507 11 53-15 450 | S23 wile etek otc ee este Do. 
33° BB Aug. 28 | 37 52 55 | 11 56 40 437 | SOON Mua ee near se Do. 
SA ee) | | 
35 |.- || | | | 
36 |.- | | Aug. 29 | 36 55 00 | 11 15 00 (*) (t) eae produc- | Between Sicily and 
Bit lean al to | to | to ing precious | Africa. 
38 le Sept. .2 | 37 15 00 | | 12 44 00 (5) | (f) coral. 
BOF lo | 
7) We} | | 


* About 110 fathoms, 
} About 200 meters, 
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ZOOLOGICAL STATIONS OF THE NORWEGIAN NORTH-AT. 
LANTIC EXPEDITIONS, 1876-1878. 


These expeditions were made by the steamer Voringen and the zoo- 
logical and physical researches were under the charge of Dr. Danielssen, 
Profs. Mohn and G. O. Sars, Herr Friele, etc. The first expedition, in 
1876, extended along the western coast of Norway to the Farde Islands 
and eaiand the second, in 1877, from Bergen to outside the Loffoden 
Islands, and from Tromsée to Jan Mayen; the third, in 1875, to Vardd, 
thence westward to Beeren Island, and afterwards to Spitzbergen in 809 
N. latitude. All the dredging stations are given in this list. 


Dredgings of Norwegian North-Atlantic expeditions, 1876-1878. 


ay i) 

3) ‘Bottom tem-| = 
a | peratures. | 5. 
=) ; ai! 
A Date. Latitude.| one Depth. Nature of bottom. | 
a ata ae 
5 \Fahr. | Cent.| a 
n <q 

North. East. 
1876. Sry Oo! |) Faths. ie} © 

1/ June 3 61 13 6 36 Ga) | SER R AO PR Ge areo nschosopscacsadseccc 43.9 | 6.6]D. 

2|June 3 61 10 6 32 HE lssostG) --sscasehenocs coosopcuseDbicodode 44.1] 6.7)T. 

4; June 8 | 61 05 5 14 566 | Sandy clay, pebbles........--...----- 4359) 646m eles 

8} June 9) 61 00 4 49 200)" Clays sand) stones)oscsece-s2-5 5-1 43.9 | 6.6] D. 

9 | June 20 6L 30 3 37 é 2,6) || 529) 1/2: 

10 | June 21 61 41 319 42.8 | 6.0.) 'T. 

18 | June 21 62 44 1 45 | 30.2 |—1.0 | D.,T. 
23 | June 23 62 52 GY Bi) | Wesne Ae ol seenen coo poeneerco econ S Combs soo Goode laaaooetoeaeas ite 
25 | June 28 | 63 10 5 25 44.4) 6.9|D.,T. 
26 | June 28 | 63 10 5 16 44.8 | 7.11/D. 
31 | June 29 63 10 5 00 30.2 |—1.0 | D.,T. 
33 | June 30 | 63 05 3 00 30.0 |—1.1 | D.,T. 

34 | July 1 63 05 0 53 30.2 |—1.0 | 1. 

West. 

35 | July 5 63 17 1 27 30.2 |—1.0 | D. 
40 | July 18] 63 22 5 29 90) 8 | 189) Dame 
48 | Aug. 6 | 64 36 10 22 | 2990! DarkonavaGlaw sean scesecnce se eeacne | 31.5 |—0 3 | Tan 

51 | Aug. 7 65 53 oS) l6sn|Biloculinaclayes 4. cose men eee 30.0 |—1.1 | D. 

52 | Aag. 8 65 47 Se Oral rly G6ls |-eck ul sect ewe ecant cos SAN os tC see 29,3 |1 aera 

Last. : | 

53 | Aug. 10 65 13 OBS 3! 1,539) 5 wis Oneees soso cisinsierm ails o ceigic cece s Sete 29.7 |—1.3 | D.,T. 

54 | Aug. 12 64 47 4 24 | CUE eect ht) cepohio ses eaoboEosAoe ceaedascsnce 29.8 |—1. 2 | D.,T. 

79'| Aug. 21 64 48 6 32 | 155 |) Sand yrelayecse-i fence aascleee sae cee 44.4] 6.9 /D. 

87 | Aug. 22 64 02 5 35 498 Clay = os menySoaoooesuEgetcesn BScceoh- 30.0 |—1.1 | D. 

92 | Aug. 22 64 00 6 42 TON Sandysclay. date aahasct 2s stan a ene 45.0] 7.2 |. 

93 | Aug. 24 62 41 7 08 158 | Soft clay..-.--- sob ds ceounb dudootocssss 43.5 | 6.4/1 

1877. (Romsdalfjord.) 

96 | June 16 66 08 3 00 805) | biloculinajclay sco <sce sence seene ore 30.0 |—1.1 | D. 
101 | June 17 65 36 8 32 2258|) Mandy Clayer cecicaecnn cee seen Seaces 42.8 | 6.0/)D. 
124 | June 19 66 41 6 A9 300) Coarseiclay; cae. <<)cee se cmecces - es eee) o0Nan| ON SelM oaks 
137 | June 21 67 24 8 58 ADIN Clayuseeseciecs sors soos eceaeseeeaete | 80.2 |—1.0 | D.,'T. 
147 | June 22 66 49 12 08 HAD) Girayecla yes ace smeenee ss coon eee PBR) aby, 
149 | June 23 67 52 13 58 TSS ul Clays sme ene eu ne as Canta a aie | 40.8 | 4.9 |D.,7. 

(Vestfjord.) 
164 | June 29 68 21 10 40 AO UM PSanGy.ClaViocd-seneiaee nae seeae sae ee 30.7 |—0.7 | D.,T. 
1730; July 3 69 18 14 32 Z00) | Clay aatones eee tse eee cme nanan nee 40.3 | 4.6:D. 
175 | July 2 69 17 14 35 415 Clay, pebblesiremmearancccce ceca eecee 37.4 | 3.0 /D. 

177 | July 3 69 25 13 49 1443))|) Biloculinaiel aye cesses sce a= ence | 29.8 j—1.2 | D.,T. 
183 | July 5 69 59 6 15 DENTLO: Netsink LOMsa Men cresicatis snslsi aici oer oe ee 29.7 |—1.3 | D.,T. 
190 | July 7 69 41 Loyd! STONE Samdiysclaive saan seme cose cee me eee cece. 29.8 |—1.2 | 1. 
192 | July 7 69 46 16 15 G49 |e ed ONE Raat ketones a trains, Sete 30.7 |—0.7 | D. 
195 | July 16 70 55 18 38 LOR | SbOMeS Claty jateeeees eee eles eieee cee Aled) |, ok el: 
200 July 17 71 25 15 41 G20] Clay 2S tea are Aa ar oa tad Te es 30.2 |—1.0 | D.,T. 
205 | July 18 70 51 132080 (tes 2870 | Biloculimarclayes secs tase see sn ene see 29.8 |—1.2 | D. 
213 | July 26 70 23 SBSO bi MGON etd On ces sey iaccecewtae santajcneets 29.8 |—1.2 | D. 

West. | 
223 | Aug. 1 70 54 8 24 70) | Dark gray, sandy clay ...-./.-22..... 30.9 |—0.6 | D. 
(Jan Maven Id.) 
224 | Aug, 1 70 dL 8 20 OOK e sen ONsaee nae ube lsinenc carte we enes 30.9 |—0.6 | D. 
225 Aug. 2 70 58 | 8 04 OG ah See Ow mame cetetoctommtnician sean aie 4 saverersetne 30.9 |—0.6 | D. 
237 | Aug. 3 70 41 10 10 263 | Brown clay, stones .........--+ | 383.5 |—0.3 | D. 
240 | Aug. 4 69 02 11 26 | 1,004 | Biloculinaclay........-.o0cscsoen eae] 00,0 [1,11 D.- 
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Dredgings of Norwegian North-Atlantic expeditions, 1876-1878—Continued. 


mn 
3 Bottom tem-| 3 
q peratures. Ne 
& | Date. |Latitude.| LO™S! | Depth. Nature of bottom. == 
= tude. 23 
e Fahr.|Cent.| & 
D <{ 
North. East. 
1877. oy WY ON rats: ° ° 
248 | Aug. 8 67 56 411 (718) \eBiloculinaclayeysqcceeeneese cece er 29.5 |—1.4 | D. 
251 | Aug. 9 68 06 9 44 GBP eM OER bam Sons ocvanannesncaSodearacesaap 29.7 |—1.3 | D. 
252) | Anrio. oil (Mestijord))hUlis--2-2 2. Paiste CO) silence a alsiotalciaela en/na aisleicienas sais] tae eel ee D. 
253 | Aug. 15 | (Skjerstadfjord.) PAB eGo (see josacedcsone aasceDreeoDeceae| 37.8) |) Se) gs 
253b) Aug. 17 | (Saltstrommen.) 90) || Ston6Sii coke cca wccce ose we dmececiesmees| Cees eee \D. 
1878. 
255 | June 19 68 12 | 15 40 BY SUI OIE W AaeoncoosaTncEodcaduosoeancsacoar 43.7 6.5 | D. 
(Vestfjord.) 
257 | June 21 70 04 | 23 02 LOO Wese.Or se Se ee se ceceesaeseces scenes 39. 0 3.9 |D. 
(Altenfjord.) 
258 | June 21 70 13 23 03 QB Mee Olen as cercceccencccee cere ccmeene es 39.2) 4.0 )T. 
(Altenfjord.) 
260 | June 24 70 55 | 26 11 LIF Meee Ossenecicie ee clclssaeeacce see cmeaaene | 38.3 325 ED Sa 
(Porsangerfjord. ) 
261 | June 25 70 47 28 30 Tia ete AO cere ccinete cioesiaie aisielcn.eamciecioeitae 37.0.) 228) Dae 
| (Tanafjord., ) | 
262 | June 27 70 36 | 32 35 ASH eters Ol Ome acsicteteete a nisiaeia ee stolaialaiataiatele mete 35. 4 129) Ds 
267 | June 27 71 42 37 OL 148 Clay, BLONGS acess acess meee | 29.5 |—1.4 | D. 
270 | June 27 72 27 35 01 136 Olay eee ees a ee eee eee 32.0 0.0 | D. 
273 | July 1 73 25 31 30 LO lee Ox. fac eee ee cee eet eee aae cosas | 36.0 2.2 |: 
275 | July 2 74 08 31.12 VA alleen C Ole nia Soret taratas erac Severe slated sates 31.3 |—0.4 | T. 
280 | July 4 74 10 18 51 395 Stones AAAS OR SAC DoedeEdaeenaasoocel|, exht Tea Ds 
(Beeren Island.) 
283 | July 5 73 47 14 21 TOTO: 2aiasinaeosate cass Soe ceincm cima weyers 29.5 |\—1.4 | D. 
286 | July 6 72 57 14 32 Aime aed Ol seinses sce ce ceices cece | 3056.|0NSnienes 
290 | July 7 72 27 20 51 191 | Sandy clay .- 3853)" Seon eke 
295 | July 14 71 59 11 40 | 1,110 | Biloculina clay 29.7 |—1.3 | T. 
297 | July 16 72 36 5 12 E280 esd O Se sok te Seesaw celctomme cic scars | 2s 0e|— lee alee 
303 | July 19 75 12 3402 1/2000 Se 00) seeeacis cise sc croc ere cecinsncees 29.1 |—1. 6 | T. 
312 | July 22 74 54 14 53 GOSH CaBy? ssaciais cscioe elccinisisire ect eleanor 29.8 |—1.2 | T. 
315; July 22 74 53 15 55 TSOM MC lay WSam Gis aes e a ccenteccmece cee ents 30.001) soe orale 
322 | July 23 74 57 19 52 SURE ard 1Mes. cose seed ee a aes eee | 32.4] 0.2 |D. 
323 | July 30 12,53 21 51 QoBal CLAY: seecisais lle samce eal see tosis | 34,7 Ata || Abe 
326 | Aug. 3 75 31 a Ao0 OBI Saale Of iierae ta aePeininaia|ateeiwsioersiaieelee etre 34, 93) 16 eee 
333 | Aug. 4 76 06 13 10 748 | Biloculina Clayee ees eoaceeesceeee eee 29.7 |—1.3 | T. 
336 | Aug. 5 76 19 15 42 70s |UOlaysshardbbottomsecascensesceeeeeeee | 32.7 |) Os4inaDs 
335 | Aug. 6 76 19 18 OL 146 Hard BO OE a IC oc E Re one a aGortos 30.0 |—1.1 | D. 
343 | Aug. 7 76 34 125): 743 . 8 '—1.2 |'T. 
West 
350 | Aug. 8 76 26 029 1,686 3, seein | ete 
East. | 
353 | Aug.10| 77 58 ali eieee: 15) tea ee 
357 | Aug. 12 | 78 03 LS 125 5.4 a9 Ds 
359 | Aug. 12 78 02 9 25 416 |. 3.4 0.8 |7D. 
362 | Aug. 14 | 79 59 5 40 459 be ln | ele 
363 | Aug. 14 80 03 8 28 260 -9 Veh || abe 
366 | Aug. 17 | 79 35 | i Leake 61 8.2 |—2.1 )T. 
366 | Aug. 17) Magd: alena Bay. Siiuls 6} — O82 | ie 
370 | Aug. 18 | 78 48 | 8 37 109 |. 0 oped at Hid 
372 | Aug. 19 | 78 09 14 07 129 2 aes 
| (Isfjord.) 2 | 
374 | Aug. 22 | 78 16 15233: GON sR Oa aclete a aS oc RU rie oh rear erate Bona Ona) ane 
| (Adv a Bay) 


ZOOLOGICAL STATIONS OF THE SWEDISH ARCTIC EXPE- 


DITIONS OF 


1875, 1876, AND 1878~79. 


The dredgings of 1875 were made by A. E. Nordenskidld and Dr. Hjal- 


mar Théel in the sloop Proeven, those of 1876 
steamer Ymer, those of 1878~79 by Nordenskiéld in the 
The numbets assigned to the stations are 


instead of according to the dates at which they were made. 


The numbers 98, 103, and 104 refer to collections not made by the 
Vega expedition but brought in by the Tschuktsches, 


Vega. 
arranged geographically, 


thrown on the shores in the spring and summer months of 1879, 


6 by Nordenskiéld in the 


who found them 
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DREDGING STATIONS OF THE DANISH ARCTIC EXPEDI- 
TION, 1882-83. 


The Danish Arctic expedition of 1882~'83 in the steamer Dijmphna, 
commanded by Lieutenant Hovgaard, was partially at the expense of 
the Danish Government, but mainly at that of the brothers Gamél. 
The naturalist in charge was Th. Holm. The zoological and botanical 
results were published in 1887 at Copenhagen in an octavo volume, con- 
taining papers by Holm, Jensen, Deichmann Branth, Wille and Kol- 
derup Rosenvinge, on the botany, and by Liitken, Hansen, Levinsen, 
Bergh, Jungersen, Traustedt, Collin, and Holm on the zoology. 

The dredgings were on the southern coast of Nova Zembla and in 
the Kara Sea. 

No. 1 in the Kostin Schar on the southwest coast of Nova Zembla. 

No. 2 in the Nicholskoi Schar on the southwest coast of Nova Zembla. 

No. 3 in the Olenje Sund on the southwest coast of Nova Zembla. 
Nos, 4-6 in the Petuschowski Schar in the southwest coast of Nova Zembla. 

No. 7 in the Kara Sea, off Cape Yarasol. 

Nos. 8-10 in the Jugor Schar at its outlet into the Kara Sea. 

Nos, 11-188 in the Kara Sea. 

Nos. 189-90 in the Kara Strait, between Nova Zembla and Waigatsch Island. 


Dredging stations of the Danish Arctic expedition, 1882~53. 


ie | : Longitude Gr 
2 | Latitude| east, Zs ‘ f 4 8 
5 2 | Date. | north. Groat = Kind of bottom. ae 
Di | si | 3 EL 4 

A | | wich. a fe & 

1882. win U Oo | Fath 

1 | Aug. 12 | G1 24 52 49 5) | Sand. and) stones f.c2s0-02 occas canine cs eececeeeeete AN 

2) Aug. 18 70 3 o7 28 12) Blue. clay, with’ stones) -- 2-52. occas aes A. 

3 | Aug. 23 70 30 57 02 12))| Sand and stones (=e joo. ce se ace eeielenisls te eee IX 

4 | Aug. 28 70 34 56 18 ie Ecinoee EO rots horvelon, vee Sey ec eres ete aia ole le eare eee eee IN 

5! Aug. 29 70 384 56 18 5: jlstearers Ons smecie cece eae =a) f inte ire or stSitala/al ol sialate ne eee ING 

6 |Sept. 1 70 34 6 18 DB l/eemeck GO issn cede see - Saisee elses coisa sche ae eee A. 

7 |Sept. 9 69 52 60 40 |10-12 | Blue clay, with brown mud, stony -.......-.......-. A. 

8 | Sept. 12 69 49 60 32 | 6; | Sand/andbluerclay.0.7- s: 25252 ans oe eee Ix. 

9 | Sept. 13 | 69 49 60 32 | (he eae MOSS a2 ates aa ie clade esis eimtesicioro cee ee eee eee A 

10 | Sept. 15 69 48 | 60 33 Grleblaerclaveeac ee cers eats ol aaiktoioye ele roaeeeeete 

11 | Sept. 26 70 15 64 25 | Blue clay, with brown mud 

12 | Sept. 27} 70 17 64 20 

13 | Sept. 28 70 12 Gt 37 

14 | Sept. 29 70 10 Gt 41 

15 | Sept. 30 70 11 64 30 

16 | Oct. 2 70 12 | 6£ 23 

LA Oct: 3 70 14 64 22 

18 | Oct 4 70 16 64 23 

19 | Oct. 5 70 19 64 26 

20 | Oct 6) 70 20 64 31 

2L | Oct a 70 21 64 22 A. 
22 | Oct 9 70 23 64 03 OM eee COM ei) sere eee ae eerste soja .alsistmtate st eeeteitetote A 
23 | Oct. 10 70 22 63 56 81) Blueclay, withsbrown mude.-- cc - coo. ee eeeeeeeee 

24 | Oct. 11 70 20 | 63 44 OT eet Orla sietete lorem pa at-le\aoteio ecimsle iste sie sie ote eee 

25 | Oct. 12 70 19 63 40 O8 eee ace CO) shsweecesce oes sist os tcle ee Seen See eee eeeeee 

26 | Oct. 14 70 17 63 37 104°) Dark-brown) Clay \soce's a2. s--< cle cain oe eee eee 

27 | Oct. 16 | 70 21 63 55 TBileeceee WON. oases bos sui wee cain sh Ce eee eee 

28 | Oct. 17 70 16 64 11 how neers Oot seated iw eS be ae eae clerk sc Seem oe eee eee 

29 | Oct. 19 70 07 G4 22 70 | Blue clay, with brown mudi 25.2. o-jc secs seeeeeeee A. 

30 | Oct. 20 | 70 07 64 27 Gi ee ekes CONE a Sale ee Se Se ti cle esa eceta eit eee 

3L |} Oct. 21} 70 08 64 42 OM ese ode GOs aioe SOR SS Sack actos ices sae ee 

32 | Oct. 23 70 07 64 52 Clie oe WO ee ee ye ee i oe cares Wi I eae mte se e 

33 | Oct. 24 | 70 03 64 53 61 | Stiff gray clay, with a little brown mud -..-.....---. 

34 | Oct. 25} 70 03 64 47 58>) Blue\claya wath: brown mod? on.) o cs ce eteeneeieete 

35 | Oct. 27 70 Of 64 51 GON ee do Teen Se hae wis otal al ateicleie seine ater 

36 | Oct. 31 70 12 64 12 as Bea oo TON tnaias bs Ate eta ota etesslaterasa nial ieee a oteee eee eee 

37 | Nov. 72 70 18 64 00 (OW eens CONo 25 a2 oabdes acces vec als see stlemseeememeeserer 

38 | Nov. 8 70 17 | 64 26 62 | Dark-brown clay........ cecccseccsnes t eeeeeennereee 
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Dredging stations of the Danish Arctic expedition, 1582~83—Continued. 


Longitude, 


993 


rir 
a 
Latitude} east, | : 38 
Date. artis Crean = Kind of bottom. as 
wich. A 5 g 
1882. Ones Cie) athe 
Nov. 16 70 23 64 13 75 | Blue clay, with brown mud ..-.....-.-.------+------- 
Nov. 21 70 19 6t 05 (ep easeeee OEE Ra Sa eae aa es ie ie Hictea re tase lepers (s(n ala laleye tied amiots 
Nov. 25 70 16 64 04 80 | Stiff brownish-gray clay.--......-------------------- | 
Dec. 1 70 15 63 52 SO) PDair keiorownl Clays eet oct ae slatatw ala ilemiae lm niaiate minim mlatala 
Dec. 12 70 28 64 35 68 | Bluo clay, with brown mud..-..........----.-------- A. 
Dec. 15 70 33 64 37 it 
Dec. 16 70 36 64 43 
Dec. 22 70 38 64 40 
1883. 
Jan. 4 70 58 65 05 
Jan. 6 70 57 65 02 
Jan. 9 70 58 65 09 
Jan, 12 70 59 64 41 
Jan. 16 70 54 63 57 
Jan. 19 70 55 64 16 
Jan. 23 70 58 64 OF 
Jan. 26 70 58 64 00 
Jan. 29) 71 05 64 31 
Jan. 31 7102 | 64 23 
Feb. 1 71 02 64 16 
Feb. 3 71 O4 64 07 A. 
Feb. _ 6 71 05 64 05 
Feb. 9) 71 05 63 50 
Feb. 12 71 05 64 17 
Feb. 13) 71 06 64 21 
Feb. 14) 71 04 64 36 A. 
Feb. 15} 71 04 64 38 
Feb. 17 TL 07 64 25 A. 
Feb. 21| 71 08 64 31 
Feb. 22 71 09 64 39 
Feb. 23 | 71 11 64 42 
Feb. 24 71 14 64 43 
Feb. 26| 7117 64 47 
Feb. 28 71 21 64 48 80 | Blue clay, with ferruginous concretions ----.------- 
Mar. 1 TL 20 64 53 66 | Blue clay, with ferruginous concretions, and small 
stones. 
Mar. 3 71 28 65 04 foal eeecee ee OS eet SeE ESOS SSECer Hor cUstrEEnHapAdaagoccs 
Mar. 5 71 38 65 17 85 | Blue clay, with brown mud ........-.-..-..--------- 
Mar. 6 71 40 65 07 84 | Blue clay, with small stones .........--.---.---.---- Witac. 
Mar. 7 71 39 65 02 83 | Blue clay, with brown mud .........---------------- 
Mar. 8 TL 36 64 59 FO ere (Re Se ae Csr a ae Bei Rens Gciicc 
Mar. 9 71 33 64 56 75 | Blue clay, with ferruginows concretions ---..----.-- 
Mar. 10 71 34 64 53 UR eae Be eM ena Seep See AA Mie neste ese c 
Mar. 12 71 41 64 37 67 | Blue ae Wally Dr O Was Git oa ee lnteloleinlarsiata lolita 
Mar. 13 71 41 64 45 U3) \soceae OO oe eae se seco s se cia teisteciemiatehssierarerelreteteroene 
Mar, 15 71 41 64 47 Le Gl Repeee Oy eee a Be rae oe Cae cet eens tees 
Mar. 16 71 40 64 47 Nil nee eee Glo) ibanosesose Ss waosenunenacdemonomoeobessocoe: 
Mar. 17 71 40 GL 43 71 | Blue clay, with small stones, and ferruginous con- 
cretions. 
Mar. 19 71 36 64 32 60 | Blue clay, with brown mud and ferruginous con- 
cretions. 
Mar. 21 71 34} °64 30} 60} Blue clay, with brown mud ......----...--.----.---. 
Mar. 24 | 71 82 | 64 24 55 | Blue clay, with ferruginous concretions. .-.-..---..-. 
Mar, 27 71 32 64 26 Sb moe aee GOs ceo eet Figen oo ace cone noee ae eeneme ster er A. 
Mar. 28 71 33 | 64 27 bbu basen GWirochnd dorcdendne -oemoo lo suas Boy Cr Eaorpeareade 
Mar. 29 71 35 64 32 59) | Sas OR eee Ree een eC Se oe EE ec aren eens Aw 
Mar. 30 71 34 64 37 60s eecae GOV sa eee Ree vietinias oaele bi aels Ses ieee aanereeee 
Mar. 31 71 32 64 36 63 | Blue clay, with brown mud ....-...--.-..-..-------. 
mAsprs, = 2 71 30 64 33 56 | Blue clay, with ferruginous concretions and small 
stones. 
Apr. 3 71 28 | 64 33 56 | Blue clay, with brown mud and small stones --..-.--. 
Apr. 6 71 31 64 34 57 | Blue clay, with brown mud and ferruginous con- 
cretions. 
Apr. 7 71 33 64 33 OSii\senece OR aha eg Sac Bement eeepeette eee INC 
Apr 9 71 34 64 33 Big bem nee ieee eae Le ERE mee ROMEO IMGs 
Apr. 10 71 36 64 33 Gobir 0) ee a EE SP EA a Sareea eee Ac 
Apr. 11 71 37 6£ 38 A) llueiclay, smallapones. 0.4: scsduca-ocsseece Someme 
Apr. 12 71 40 GL 43 68 | Blue clay, with brown mud and ferruginous con- 
cretions. 
Apr) 13 71 44 | 65 03 81 | Blue clay, with brown mud, and large stones -.---.... 
Apr. 14 71 44 65 06 2 | Blne clay, with brown mud, ‘and ferruginous concre- 
tions. 
Apr. 16 71 45 65 20 88 | Light-brown clay, with brown mud, and ferruginous 
concretions. 
Apr. 17 UPR CE NY COS DPN ERE eee Ope eee aes anes ices en incielelee viacis/aujecielein isis mininietale 
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tations of the Danish Arctic expedition, 1882~83—Continued. 


a5 een (ponetade 
m1 atitude east, oa a 
aie Date ear Green: S Kind of bottom. 
ns wich. 2 
i= A 
1883. Ome o ¢ | Fath 
105 | Apr. 18 71 45 65 12} 90 | Light-brown clay, with brown mud........-.-...--. 
106 | Apr. 19 71 46 65 14 Sl ecice GO wie caciccace oc scelone ces ye aeee eee 
107 | Apr. 21 71 44 (ss lati (oe heeeee OO es ne goes aeolian cee 
108 | Apr. 2 71 43 65 04 | 80 | Light-brown clay, with brown mud, and ferruginous 
concretions. 
109 | Apr. 24 71 39 64 56 ee eetscee GO i sesiochcacics: se cesoss ceossicce eee thee eee Ee eeE 
110 | Apr. 2 71 38 6458} 79 | Dark-brownclay, with brown mud, stones, and ferru- 
| ginous concretions. 
111 | Apr. 26 71 37 64 56) 74 | Grayish-brown clay, with ferruginous concretions. . 
112 | Apr. 2 71 37 6454 | 74 | Grayish-brown clay. Bam er aeise heyeeeiae eee Eee eee 
113 | Apr. 28 1 36 6449 | 70 | Grayish-brown clay, with brown mud_.......-..--.- 
114 | Apr. 30 71 38 64 37 65 | Grayish-brown clay, with small stones, and ferru- 
pinous concretions. 
115 | May 1 71 34 64 22 DOP |e je OO! eecnce ce cet amet aa eee nent = ace re Ie ee 
116 | May 2 71 33 6417} 50 | Blue cee with brown mud, and ferruginous con- 
cretions. 
117 | May 4 71 32 OLLI S50 seen COs eciocle satcecsion'citeelseiccinsicatlemisin ace eee aeeeeneets 
118 | May 5 71 34 64 18 (OO eS Ere OO Caches soe e eee ies cee eee eee 
119 | May 7 leioD: Ceara Ou aliaceece OO) Ase seca tsice emer nent oe eee ee 
120 | May 8 Wes? 64 18 5a) | seen GO (ose ca ee eat eee ne ee cee Ben eee 
121|May 9 71 32 6419 | 51 scene eee ree SEE REO E ED UE mee 
122 | May 10 (aga Oe 22 Od sh wsemete GO. shah aacnsisce tee cekcoss + ete ee eee eee 
123 | May 11 71 238 64.17] 56 3lue clay, with brown mud..<...-....c.-s=---- eee 
124 | May 12 71 27 64 20 Dawallitsteters OO; owe sees enoe doce cence Soe te ee eee 
125 | May 15 filLesd 64 22 | 50 Blue clay, with ferruginous concretions .-........-- 
126 | May 16 7 24 64205) 55. |eBlueclay. with brown muds. 5. sesee eee ee ee eee nee 
127 | May 17 WL 22 6420) 68 | Blue clay, with brown mud, and ferruginons con- 
cretions, 
128 | May 18 ied G4 235 GDI | test = Oa ec ale eicnopl 2 Neti cera eee reeite eases 
129 | May 2 21 64185 6S iee sa. COW Roo asic acicuie oat fee cee cle teen ee eee 
130 | May 22 TL 22, GId7 56 Aleeacce OO tee ce pecs wa cesio San ces eeeeeee tenner eeeen 
131 | May 2 71 25 64 18 Opie | eel GO eee tibs e os Joe cekieee ne Soe ee eee 
132 | May 26 71 18 64 01} 55 | Blue clay, With browN:MUG <<a: cece celseeeeeeee 
133 | May 28 71 21 G40.) (obo Wess oO nce ccna teins oc ace ce cee mee dae see eee 
134 | May 30 22; 64 02] 55 | Blue Claw. with brown mud, and ferruginous con- 
cretions. 
135 | June 1 71 20 64 05 | 56 | Blue clay, some small stones..-...-.....--=-.---s-s5 
136 | June 4 WAYS 64 16 57 Blue clay, with brown mud, and ferruginous con- 
cretions. 
137 | June 6 Cabal, 64 16 60! auleeaees Ce on ee Mees ME rr AG ossSo 
138 | June 8 71 16 6416) 59 | Blue clay, with brown mud:s.2./_5-.--2o2---eeeeeee 
139 | June 9 5S 6416} 64 | Blue clay, with sandy clay, and a few small stones... 
140 | June 11 71 12 64 20 | 56 | Blue clay, with brown mud, and ferruginous con- 
cretions. j 
141 | June 12 71 13 64°92. | 59 || -Blue.clay. withibrown mud2s-.: 7-4... see eee 
142 | June 14 71 10 6411 | 73 | Blue clay, with brown mud, and a few ferruginous 
concretions. 
143 | June 15 71 09 64 06 5Sia ea aaate OG yaa ais tate wic shinier AM Sios hie eile ohn eee 
144 | June 16 71 10 YAP gia Pees GOS sas cee estinine ee eeeincce alee lee eae eee 
145 | June 18 71 18 aE eZ BPO (ie eerie GO\emeaetieoneice Fel wim a \ alse a ths.e/ele miciettectaaterstete ese eee 
146 | June 19 71 20 63 39 | 69 | Blue clay, with brown mud....-.........--.-------- 
147 | June 20 Te, 63 43 | 65 | Blue clay, with brown mud, and ferruginous con- 
eretions, and small stones. 
148 | June 21 71 20 63 49 | 85° | Blue-clay, with brown mud@.2- 0/225. -- o-e one 
149 | June 23 71 18 63°48) 182 a bests Gc akicisis srcio de aise eesticae me cese cee aang 
150 | June 25 Wd 63 44 Ol eeoeee GOs sacs Ge oseieee ace ek wee cht ee eee eee 
151 |. June 26 71 14 63 44 | 934 | Blue clay, with brown mud, and sandy clay .....--. 
152 | June 27 | WL 13 63 43 83 Blue clay, with brown mud, and ferruginous con- 
cretious. 
153 | June 28 FAL aly 63:43 1: 85. | Blue‘clay, with browm mud. 2. 2252. .c. ae iecyemeeters 
154 | June 29 TL 12 Gass) 295) Mlecen= OTN een ae ab rcc cS ear abe sbonemiaoobob soon cccce 
155 | June 30 yokral 63 42 | 784 | Blue clay, with brown inud, ferruginous concre- 
tions, and stones. 
156 July 1 71 10 63 37 | 674 | Blue clay, with brown mud, and ferruginous con- 
cretions. 
157 | July 2 71 09 63 33 ROR soars COs se aie coe ibe eee ee eee eee Eee 
158 | July 3 71 07 63 24] 70 | Blue clay, with brown mud! 32) 2). o.oo emer 
159! July 4 71 06 63 22 USiealicmscnrets QO ee ssa nninisl toes sien cele vice Sache selsiel= sea 
160 | July 5) 71 04 GSeSr aceite mates OO 2 Seiad qctoectene ce eeiee nee eae see eee eee 
161 |} July 6} 71 05 GBC Vey eencer GOS ceases waic oslo Sates oie nee ote a kstes Sra ea 
162} July 7} 71 06 307} 794 | Blue clay, with brown mud, and ferruginous con- 
| 5 ane retions. 
163 | July 9] 71 05 62 55] 80 | Blue lay With browmeMUd sees. ss eesis eee eer 
164 J wiv LY) 71 02 62 46 SO. ae ee MOM eek. asic cian oreig ao eet a ecioe ee eee eee 
165 | July 14 TL 05 62 38} 75 Blue alae with brown mud, and stones.......-----. 
ie duly 16 TL 04 62 40 Gaylene GO eset Se Coes nie eae oie we ie eee ieee crete 
| July 18 TL 04 62 37 ROmNesc = GOfeaserusae teeter Panton aotientcercdbe ociodhadeadcs 
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Dredging stations of the Danish Arctic expedition, 1882~83—Continued. 


7 4 Longitude 
zatitude east, go . 
Date. Tiowihen he neon = Kind of bottom. 
wich. a 
1883. One Se aad ee 
July 20 71 06 6242'| 75 | Blue clay, with brown mud................--...-u- 
July 22 Taleo 62 47 | 73 | Blue clay, with brown mud, and stones. ...-.-.----. 
July 24 71 O4 62 49 | 74 | Blue clay, SWWiLU As DO Wah NTs = emai arate teeta ee 
Aug. 2 71 14 (ETA TIMER PREETI eR rr I UR EVE a © 
Aug. 4 is 210} 58 | Blue lay? with brown mud, and stones-.-..-- ° 
Aug. 7 71 16 CWS Ta 46S ease i eed te dip ae Pee Sno UME IAbE Canam neatic ase 
Aug. 8 71 13 61.28 | 48% |..-.-- Osada cbeeee poGoe nee bopeeaaeSnogseeecudnanccs 
Aug. 10 71 10 GN 22h 52h. ecdens DO oer Hiteee Soe eS cae scien arcja cccletean heen 
Aug. 13 71 11 GIZA od. leessce DO cove Ss seinwicjodaisle cis Scie oo sales s Seek Soce ac maeee nee 
Aug. 16 70 59 60 30 | 685 Bee and brown mud, with many sandy worm- 
tubes 
Aug. 17 70 52 60 00 | 92 | Blue clay, with light-brown mud, and small stones s 
Aug. 20 70 54 59 51; 93 | Blue clay, and gniall aG0N08!cccccsc sees ee ee 
Aug. 22 70 56 SCAN) | AOA eee ile Sone SELL eee AWG SH | Die Evia st Saeed Semen 
Aug. 22 70 56 OSFBON LOO le atieae COs seshich sata ec cnamelice awe cee mcles tome ee amar mee 
Aug. 24 70 57 59 35 | 100 | Blue clay and brown mud, with small stones.-.-..--. 
Aug. 30 71 OF 59 40 | 98 | Blue clay and small Stones ¢ sts) ee. oe ee ee 
Sept. 3 7117 59 43 | 7. Blue clay, with brown mud, sand- tubes, and small 
stones. 
Sept. 4 71 10 59 24! 100 | Blue clay, with brown mud.....- Le eben eee 
Sept. 5 71 08 5915 106 | Blue clay and brown mud, with very numerous 
sand-tubes. 
Sept. 8 71 18 59 44 | Blue clay and many sand tubes......-...--..-..---- 
Sept. 9 71 26 59 58 62 | Blue clay and many sand-tubes, with some mud and 
stones. 
Sept. 21 70 26 Offjoai|) 130) 5 | sandy clay,candstonyia-5-sseccee cesses ceaceae seers 
Sept. 22 70 20 57 47 DU Wadscad QOv 5 So 5 0 se Re ee se cien ue tne ob Sane eeeeees 
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DREDGING AND SOUNDING STATIONS OF THE LIGHT. 
NING, 1868. 


The dredgings made by the British surveying steamer Lightning in 
1868 were undertaken at the request of the Royal Society, and, with the 
exception of the dredgings of Count Pourtales in 1867 and 1868, were 
almost the first deliberate attempts to investigate the deep-sea fauna. 
The region explored was between the north of Scotland and the Fiirée 
Islands and extending thence to a distance of about 250 miles northwest 
of Scotland. The series of temperatures obtained on this expedition, 
showing the great difference of temperature existing to the northeast 
and southwest of a submarine barrier (discovered by a subsequent ex- 
pedition) were the first contributions of importance to our knowledge 
of the laws governing deep-sea temperatures. The scientific observa- 
tions were under the charge of Dr. W. B. Carpenter and Prof. Wyville 
Thomson, and the preliminary report by Dr. Carpenter was published in 
No. 107 of the Proceedings of the Royal Society, 1868. 


Dredging and sounding stations of the Lightning, 1868. 


WARM AREA. 


Norti Bue | Temperatures 
nn, : , Vorth Vest = piss 
Serial number. latitude. | longitude. Depth. 
| Surface. | Bottom. 
Ore Oo 4 | Fathoms. ° ° 
1) oa0ddd GeCR BG SE ABOU HO HEE CREASE nena rSe 2 59 20 7 05 +500 54.5 49 
2 35007 ESESAL CEE Eee ne nee eee 60 32 9 10 164 54 48.5 
Bo ic SRE EIA SEE eS en ee | 60 81 9 18 299 | 54 48 
IND 5 cy CS IRR EO ea a 60 44 | 8 45 72 | 54 49 
Fee nm iene ity UN Tie coh aa Be kn 61 01) 7 48 62 | 53 50 
] Denne a UR eee eS ee re ie 59 36 | 7 20 530 52.5 47.3 
TBE? nce an ie ea eR | 59 05 7 29 189 | 52 49.3 
Te ener Re ea ee El ee 59 59 915 650 53 46 
11 a i eS ae a 60 38 107") 570 52 47 
DF ici CGB RELEASE EE SSC Re ee eee 61 02 12 04 | 650) ||5--- eeeen [Eee 
pene oe es ou crime hae SARE Se 59 49 12 36 620 52 46 
: | 
COLD AREA. 
60 45 4 49 | 510 52 33.7 
60 07 5 21 500 51 32, 2 
60 10 5 59 550 | 53 32 
60 24 | 6 88 170 | 52 41.7 
60 28 | 6 55 500 | 51 33 
60 30 | 7 16 4450 | 50 33.2 
* Dredgings. + At least. 


DREDGING STATIONS OF THE PORCUPINE, 1869. 


The dredgings of the British steamer Porcupine in 1869 were in continu- 
ation of those of the Lightning in 1868, and were, like them, undertaken 
at the request of the Royal Society. They extended west of Ireland 
and Scotland, as far west as the Rockall Bank, and as far north as the 
Fiirde Islands, and reached a depth of 2,435 fathoms, a much greater 
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Dredging stations of the Porcupine, 1869. 


3. 
| 2 
} Bi 
A Date. | Latitude. pores: Depth. Kind of bottom. 
3 
5) 
Mm | 
North. West. 
Os oO 4.| Fath. 
1 | May 18 5L 51 11 50 GYM Nosaood shciacescooss enoceosonaos 
7 ee Gyl PY 12 25 808) |) SoLtmudeers ec senec cae s emer 
GaSe ees 51 38 12 50 TEENY aces aok Sanceodcossas, ocubce 
Gh Se ee 51 56 13 39 Qe ace cscsaataals seis cele secs ele crake 
eee Seence 52 07 12 52 Bye UM Cosa eoccageeeS Co boc ES Meesac 
GPS cai et 52 25 11 40 SE eGo ae oSodaSt abo bBase Bates 
idliaeta= sido 52 14 11 48 POO eset aida tclees cocelciee Soaieeciees 
BB pei rciecic'<ls 53 15 1 51 HOG) to setteisinros cess cicre PA rateteret selec 
OW Goa ce ete cen 53 16 12 42 WG sl aeetee sean cle cme wcineceeecloeseere 
1): eae ee 53 23 13 29 SH ets ote arminceleleicisietcjaiee sie mey sieis sets 
it en 53 24 TOA Re ANGSO) | Scon belew ee ote ea. Bam wee 
12) | SeRSeeeee 53 41 14 17 GOTO ero Stata cietaleianl= cette ieee ajeint slew aise 
> | eeacree SPAIN |v 208) | ovata toc ce teatocsash Sendes 
Le OS yee 53 49 13 15 GS lpetelerotarwis ecialete b:siais otal cteiat olay sieietesee 
TAs cn es 54 05 12 17 A: | ioneeeisweecel-nn sineauecieneesese 
MG ei eS oon ls cos 54 19 11 50 SUG Rescisciseme cnc caelees Stietee nce 
i | aero 5L 28 MEN 1230) eet ce coeee.c- sa 5s ete ace esc ae 
18 | June 7 to 54 15 11 09 MSS Eee cetera terete sin a)ateleie slameeatelore 
| July 9 
LORE =2do) ~ 54 53 10 56 TOO pemem aoe seers scant a oes aNemeceee 
ZOedo:. 2. 55 11 TE BUTE | MP Pap Pee ERS GS OS Mae oe | 
Dimieeidoce.| 9 S540 DRAGER A763 Nees aS See ol Oe Vell 
22) |beeGtu eect 56 08 WSRSdel IR OGS en cseccnctacccec meet cmreses | 
Bete. =: =. 56 07 14 19 (Bi) | PosSecaecsGs cocaccoteceo passes 
2a. -C0 -=-- 56 13 14 18 G20! aaccisccacciecisansescmatec sc ecslass 
Pale =AC Ojos o 56 26 14 28 HO oso sbceacoeSeteosoutosad DeeneS 
Zones s00!..<< 56 41 13 39 GN Gaep | rsteteretotoet= tere lotate) areiatcteetersyeretereate = 
Onl 200, -- 56 58 3 17 BG} | wococeusomonbeeeKodctohe Condos 
Piya 0%. tockall Bank. SAR eek dia Soman Moet seh elsarsiee 
28 |...do 56 44 ARO Eola Ween soosetc-cccccseeecelcaee 
oe dO 56 34 eed aes GA |e eerste deers aaycree tener) sta clogs 
30' |. ..do0 .-- 56 24 71 A YER es 24 ah Se a, See erg ee Ge ae 
31 |. ..do 56 15 TIL ase LR Lee Tati lee eae ae ES SO Set) 
374) | ESS Ce Cece 56 05 10 23 DS 20 hi |leetsis terete co reicteseraeioaete eb ocelot 
33 | July 20 50 38 9 27 74 | Mud, gravel, dead shells. --.. 
Sale. 200: --.. 49 51 10 12 1B Neate COG asco sacle toelers.caaece lee 
35 | July 21 49 07 10 57 96 | Gravel, dead shells .-........ 
Bomeeed0). 48 50 11 09 (2am iad diytsandinasccse sees oe 
37 | July 22 47 38 ROSH |p 25.4308 | Clay tOUZCsa ence aeeeeeee ee 
38 | July 23 47 39 S37 2090 eee CORR sia neces scescmeecee 
39 | July 26 49 OL 11 56 557 | Ooze, sand, dead shells. -.... 
CA) || aes Ko eee 49 01 12 05 DM? Woaeae don ss ithe ccoesee te MOOS GDE 
Mieikerdo!.-..\'°) 49.02 12 22 ey al erie DOm sac sated mace ene see 
42 | July 27 49 12 12 52 SOOM esis One st re etewa cae teesueeae 
43 | July 28 50 01 RAGE i 207 Ooze see ceramic neon e ears 
44} July 29 50 20 11 34 B65: lies een te cla ssn omer 
45 | July 3 51 01 11 21 45S Ee Skiteeieee oe eee Sno emcee cones 
46 | Aug. 17 59 23 7 04 BTAg lees ayaa Somemene amc eeaceae 
47 | August 59 384 718 GY Pd See Se, Sects ancooobdESbDEedser 
48 |...do. 59 32 6 59 DAO! ec iot aie ses Seieee ete aati ie ain laie 
49 |...do... 59 43 7 40 ATS Me Ubntars Mae. bis Dn eelemrte cata seieeniete” 
34) | teed Ka Toner 59 54 igo? Bp) AR SoeSe op opb CU Spa EaHee see 
ele 4G0: sa 60 06 8 14 AAO IA aah eceemeasencatace ce melee 
Oi |e <0) << 60 25 8 10 B84 nsascs, case soe ces tbe cis cleiseaine 
23 | See LO Nes 60 25 7 26 AQON See Se some meee cella cde seicicre 
Dawes dO) =. 59 56 6 27 BOB eS cs erey ciate en sterteieete crete sats pears are 
i, [LAs eee 60 04 6 19 GO Se eR EO ED 
eigen CO. </= 60 02 611 ASO | Mohs isa yee ce aoe ies aa fatseteerree 
teens =. 60 14 617 G32) este cc ckrere ceclecigemelnesceaate 
Gye) | Seas Cees 60 21 6 51 540M) cise 51 Se Rasjosee misses bees ccece 
59 | Aug. 20 60 21 5 41 DOOR leew see capone memeniaere ce eae 
60iie2.do ==. 61 03 5 58 LG Tal sero aeeieee eeiic see ijee a ekias 
61 | Aug. 24 62 01 5 19 DAN [Shae conn oe erneras Sabie oe eis ciem eae 
G7) |/Reres Co eee 61 59 4 38 TZO lee aes Pee tase ea sin dieeareei oe aoe 
(3 /oe eee 61 57 4 02 SMe lnemnce: ce no ceee neice Beat cee cece 
64 | Aug. 25 61 21 3 44 GEOR BORA E DE Tinie beh Le 
65 | Aug. 26 6L 10 2 ait BY se Re ea OE a ane Se 
GGR)E2 =dois-:: 61 15 1 44 DOT: |hastnaa Geta soueoe cack eeeeees 
67 | Aug. 27 60 32 0 2 Gdn eee ostaaatasiceectgeceleteaeas 
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one than ever before attained. Dr. Carpenter’s report on them is con- 
tained in No. 121 of the Proceedings of the Royal Society, Vol. 17, 


Tempera- | Tempera- 
tures, tures, 

Fahrenheit.) centigrade. 

Sur- | Bot-| Sur- | Bot- 

face. | tom. | face. | tom. 

fe} ie} o} fo) 

54.2 | 49.0 | 12.3 9.4 
54.2 | 41.4 | 12.3 5. 2 
54.5 | 43.0 | 12.5 Go 
53.5 | 49.5 | 12.0 9.7 
54.0 | 48.8 | 12.2 9.3 
54.0 | 50.0 | 12.2 10. 0 
53.2) |, 50.4) || 2108 10. 2 
64.2 | 51.2 | 12.3 10.7 
53.5 | 49.7 | 12:0 9.8 
64.6 | 49.5 | 12.5 9.7 
§2.2 | 42.6 | 11.2 5.9 
53.6 | 49.6 | 12.0 9.8 
53.2 | 49.6 | 11.8 9.8 
Ry RPT ie FAC) yeas 8.3 
be BON SEE ayY |) ails 7 4.2 
ESM) Biletss || 2 lets) 3.2 
53:2 | 49.5 (11.8 9.7 
54.8 | 37.4 | 12.6 3.0 
Bay Wate) FEb (1) 2.8 
56.2 | 36.9 | 13.4 27 
56.7 | 37.3 | 13.8 29 
57.3 | 43.5 | 14.1 6.4 
56.8 | 46.4 | 13.7 8.0 
57.7 | 46.4 | 14.3 8.0 
56.8 | 46.5 | 13.7 8.1 
57.4 | 46.7 | 14.1 8.2 
55.6 | 48.3 | 13.1 oni 
57.6 | 37.1 | 14.2 2.8 
56.9 | 36.9 | 13.8 PAT 
56.0 | 37.1 | 13.3 2.8 
56.9 | 37.2 | 13.8 2.9 
55.9 | 37.4 | 13.3 3.0 
65.2 | 49.6 | 18.4 9.8 
66.0 | 49.6 | 18.9 9.8 
63.4 | 51.3 | 17.4 Os / 
64.0 | 43.9 | 17.7 Gal: 
65.6 | 36.5 | 18.6 2.5 
64.2 | 36.3 | 17.9 2.4 
63.0 | 47.0 | 17.2 8.3 
63.4 | 47.7 | 17.4 8.7 
63.4 | 46.5 | 17.4 8.1 
62.6 | 3957 | 1720 4.3 
61.7% 1 387.7 | WES | 322 
61.2 | 39.4 | 16.2 4.1 
60.6 | 48.1 | 15.9 8.9 
5859) POs laced: Task 
54.0 | 43.8 |.12.2 6.5 
53.6 | 45.4 | 12.0 7.4 
62.6 | 46.2 | 11.4 139) 
51.6 | 42.0 | 10.9 is, fy 
52.1 | 30.6 | 11.2 |— 0.8 
520 730) 04 aie 20 —— lee 
52.5) 31.4 | 11.4 |— 0.3 
52.6 | 29.8] 11.4 |— 1.2 
52.6 | 30.7 | 11.4 |— 0.7 
52.0 | 30.5 | 11.1 |— 0.8 
51.4 | 30.8 | 10.6 |— 0.6 
62.7 | 29.7 | 11.5 j— 1.3 
49.5 | 44.3 9.7 6.9 
50:4 | 45.0 | 10.2 ised 
49.6 | 44.6 9.8 7.0 
49.0 | 30.3 9.4 |— 0.9 
49.7 | 30.0 9.3 |-- 1.1 
52.0 | 30.0 | 11.1 j— 1.1 
62.4 | 45.7 | 11.3 7.6 
51.9 | 49.1 ' 11.0 9.5 
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Dredging stations of the Porcupine, 1869—Continued. 


Se 
t ni 


pa Tempera- | Tempera- 
3 tures tures 
2 Age | ‘Fahrenheit. | centigrade. 
E Date. |Latitude.| {O88 | Depth. Kind of bottom. 
a tude. | SS 
2 Sur- | Bot- | Sur- Bot- 
5 | face. | tom. | face.| tom. 
mM | 
North. East. | Fath. 
Oo # (ome | fo} fe) (o} 
68 | August - 60 23 0 33 | »5 | 44.0] 114) ° 6% 
GONPead oe oee 60 OL 0 18 3.5 | 4358) ios OnlGes 
West. | 
70 | Aug. 28 60 04 0 21 | -4 | 45.1 | 11.9 7.3 
71 ' Sept. 1 60 17 2 153) 0 | 48.6 | 11.6 9.2 
GomleonCOnaese|| 60 20 3 05 | 2.3 | 48.8 | 11.3 9.4 
Wom eee CLO! fs 60 29 3 06 2.7 | 48.8 | 11.5 9.4 
CAN eas A0) Sacel| 60 39 3 09 ~6 | 47.6 111.4 8.7 
75 | --d0 -.-.| 60 45 3 06 -5 | 41.9 | 10.8 5.5 
76 | Sept. 2 | 60 36 3 58 bd | 29 ed) i eLOn esas en 
77 G0) S262 60 34 | 4 40 | V9" 295.8) LOs Sale 
78 Septemb’r) 60 14 4 30 | »2 | 41.5 | 11.2 5.3 
OS eed o, 42/25 59 44 | 4 44 2.1 | 48.9 | 11.2 9.4 
Son Pendar geen 59 49 | 4 42 | -2 | 49.4 | 11.8 9.6 
81 |.--do.-..| 59 54 5 OL 3..3° | 49:10 | ste Siero as 
for GaSe meee 6 00 | 513) 2.3 | 41.4) 11.2 5.2 
Soule edocs. 60 06 5 08 | Ready ayer) Le 7 3.0 
8i| Sept. 4 59 34 | 6 34 | 3) 4901 | ted aero 
G55 |Paad One,- 59 40 6 34 3.9 | 48.6 | 12.1 9.3 
Saal adore: 59 48 6 31 3.6) |) 308 1)|) 120ml 10 
87 | Sept. 6 59 35 | 9 TT 2.5 | 41.4 | 11.4 5.2 
88 e075. 59 26 8.23); 3.5 | 42.6 2.0 5.9 
89 | Sept. 7 59 38 7 46 | 3. | 45.51 ebleey Ul) 
SOR epees oo 59 41 | 7.3 5 ool | 45; 20 ey, 7.3 
VATE See oe 60 45 4 49 | LON Rteetetele a alecmie ata (alal=)ateteteiatatatetatsinicters 52.0 | 31.7 | 11.1 | —0.2 
AVETTaa eta, fA 60 07 | 5 21 | GiNiR | saaGanoopcaodides cogoabcones cond 51.0 | 30.2 | 10.6 | —1.0 
\ 01 eae GOW LO] |G 850elhy Neb Og | hece ences ste ace e= A eae eee | 58.0 | 29.85) 1127 eee 
OX | 35 aes 60 28 6 55 GNU Hea aria besacaseconcesuUuoTadaans 51.0 | 30.3 | 10.6 | —0.7 
2 ee ane 60 30 TAL 450 Isa sclceros sacle Reape sopobod eeagce 50.0 | 31.2 | 10.0 | —0.4 
D221) 0h] aaa ae 59 36 7 20 | HBO wacicee soeecclceear mn cece ee seen ee 52.5 | 44.8 | 11.4 the 
PNG INVES ois era 2 oS 59 59 915 ODOM eertecee seccsscte cece ccc scenes 53. 0 |) 4205) 5.8 
ERGVE ES Sece cos. 60 38 11 07 | DT Ouliaonae ate cdeticetc cone tose ata 52.0 | 43.5 | 11.1 6.4 
XVII |. wes cereee 59 49 12 36 | 6203 Ssscascce cco derece ser eeec-cmer 52. 0 Bey) aiin at 6.4 
} 


DREDGING AND SOUNDING STATIONS OF THE PORCUPINE, 
1870. 

The dredgings of the Porcupine in 1870, like those of 1869 and those 
of the Lightning in 1868, were undertaken at the request of the Royal 
Society to extend the examination of the deep-sea bottom to the south 
of Europe and the Mediterranean. Two cruises were made, the first 
under the scientific direction of Mr. Gwyn Jeffreys, accompanied by 
Mr. Josua Lindahl and Mr. W. L. Carpenter, extending from Falmouth 
to Gibraltar, and the second under W. B. Carpenter, assisted by Mr. 
Lindahl and Mr. P. H. Carpenter, exploring the western basin of the 
Mediterranean between Gibraltar and Malta, in order to determine its 
physical and biological relations to the Atlantic, with special reference 
to the Gibraltar current. The temperature observations made on this 
second eruise, Showing an almost absolute uniformity of temperature 
from the depth of about 100 fathoms (or that of the Straits of Gibraltar) 
to the greatest depths reached (1,743 fathoms), shed a most important 
light upon the phenomena of ocean basins inclosed by shallow barriers, 
such as the Mediterranean, the Caribbean Sea, Gulf of Mexico, and 
Sooloo Sea, as contrasted with those of the open ocean. Thus, on this 
season’s work, the six temperatures taken below 1,000 fathoms in the 
Mediterranean (ranging from 1,328 to 1,743 fathoms) were all between 
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54.79 and 56°, and one at 112 fathoms giving 55.59, whilst in the Atlantic, 
almost in the same latitude, depths of 1,095 and 1,065 fathoms gave 39,7° 
and one of 128 fathoms, -a little farther north, 52.59. The report on the 
expedition, by Mr. J. Gwyn Jeffreys and Dr. W. B. Carpenter, forms 
No. 125 of the Proceedings of the Royal Society, December 8, 1870. 
There appear to be some discrepancies between the numbers assigned 
to the stations in the Mediterranean in the detailed description of the 
dredgings and those given in the list of stations and on the charts, but 
as the latter two series agree the others are probably erroneous. Care, 
therefore should be taken in making use of the lists of animals dredged 
to see that they really belong to the station ascribed to them in the body 
of the text. The explorations of the first cruise (No. 1 to 38) extended 
from July 7 to August 5, 1870, and those of the second cruise from Au- 
gust 15 to October 1. 


Dredging and sounding stations of the Porcupine, 1870. 


° 

A | Temperatures. 
& Latitude. | Longitude.| Depth. |————_ aall A Locality. 
Ss Surface.) Bottom. 
N 

Vorth West | 
eu o ¢ | Fathoms. ° ° 

1 48 38 16 £5 DOM Seseose Vere ays | South of Ireland. 

2 48 3 10 09 305 61.5 48.5 Do. 

3 48 31 10 03 COOH ee eee tate Do. 

4 48 32 9 59 717 61.5 | 45.3 Do. 

5 48 29 9 45 100 62.3 51.5 Do. 

6 48 26 9 44 358 2.0 | 50.3 Do. 

qf 48 18 911 93 61.0 | 51.3 Do. 

8 48 13 9 11 257 60.7 50. 0 Do. 

9 48 06 9 18 539 64.0 | 48.0 | Do. 

10 42 44 5 23 81 60.5 53.5 | Between Cape Finisterre and Vigo. 
11 42 32 9 24 332 60.5 | Dilla Do. 
12 42 20 917 128 61.5 52,5 Do. 

13 40 16 9 37 220 64.5 | 52.0 | Between Oporto and Lisbon. 
14 40 06 9 44 469 |" 65.3 | lea) Do. 
15 40 02 9 49 722 67.5 | 49. 7 | Do. 
16 39 55 9 56 994 69.5 | 40.3 Do. 

17 39 42 9 43 1, 095 68. 0 | 39. 7 Do. 
17a a9 39 9 39 740 67. 5 | 49.3 Do. 

18 39 29 9 44 1, 065 | 65. 0 39.7 Do. 

19 39 27 9 39 248 | 64.7 51.7 Do. 
21 38 19 9 30 620 67.3 50.5 | Southwest of Lisbon. 
22 38 15 9 33 718 | 66.3 52.0 Do. 
23 37 20 9 30 802 66.5 | 49.3 | Northwest of Cape St. Vincent. 
24 37 19 913 292 67.5) | 5257 Do. 

29 ot UL 9 07 374 €9).7 53.5 Do. 
26 36 44 8 08 364 | Tete | 52.7 | Between Cape St. Vincent and Cadiz. 
27 36 37 7 33 S22p iy heBsOh| Woes Do. 
28 36 29 716 304 71.5 | 53. 3 Do. 
29 36 20 6 47 227 feo") 55.0 | Southwest of Cadiz. 
30 36 15 6 52 386 73.0 52.7 | Do. 
3l 35 56 7 06 A77 Wa 50.5 | Off Straits of Gibraltar. 
32 35 41 7 08 651 Teo 50.0 Do. 
33 35 3 6 54 554 72.0 | 49.7 Do. 

B4 35 44 6 53 414 idles 50. 0 Do. 
35 35 39 6 38 330 73.5 by etsy) Do. 
36 35 35 6 26 128 75.0 55.0 Do. 
37 35 50 6 00 190 72.0 53.7 | In Straits of Gibraltar. 
38 35 58 5 26 503 Clay 54,0 Do. 
39 35 59 5 27 517 *66. 0 5o: oe! Do. 
40 36 00 4 40 586 74.5 55.0 | Between Gibraltar and Oran. 
41 30 57 412 730 74.5 55. 0 Do. 
42 35 45 3 57 790 74.0 54.0 | Do. 
43 35 24 3 54 162 74.7 55.0 Do. 
44 35 42 3 01 455 70.0 55. 0 Do. 
45 35 36 2 29 207 712.7 54, 7 Do. 
46 35 39 1 56 493 73.5 55.5 | Do. 
47 37 25 110 845 69.5 54.7 | South of Cartagena. 
48 387 11 0 31 1, 328 13.5 54.7 Do. 


* These temperatures are the averages of the day, 


\ 
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Dredging and sounding stations of the Porcupine, 1870—Continued. 


° | 
a | Temperatures. | 
& Latitude. | Longitude. | Depth. Locality. 
8 | Surface. | Bottom. | 
D | | | 

North. West. | | 

Saas ° ! | Fathoms. ° | ° ‘ 
49 36 29 | 0 31 | 1, 412 71.5 | 54.7 | Between Cartagena and Oran. 
BY). |e eodiceden|saoadonodscc 51 | 
50Q).----+------|-----2 +--+: 152 pa Re BA Bcc Coast of Algiers. 
DD eaneceosisels promo ses onal 510 | | 
East | | 

51 | 86 55 110") 1,415 | 75. 0 | 54.7 | Off coast of Algiers. 
Eo | 
Bier Ve ban |$: PEA eae “Coast of Algiers, 
53. 36 53 5 55 | 112 77.0 | 55.5 | Do. 
54 37 41 6 27 1, 508 76.0 55.0 | Off coast of Algiers. 
55 37 30 6 51 1,456| 76.5) 55.0} Do. 
56 37 08 11 36 390 78. 0 56.5 | Between Cape Bon and Pantellaria. 
57 | 36 06 13 10 224 | *76.8 |....----.| South of Sicily. 
58 | 36 43 13 36 266 | 75.5 56.5 | Do. 
59 | 36 32 14 12 | 445 | 76. 5 56.5 Do. 
60 36 31 15 46 1,743 | 74.0 56.0 | Southeast of Sicily. 
61 38 26 15 32 392 | 72.5 55.7 | Northeast of Sicily. 
62 38 38 15 21 | 30| 72.5 55.8 Do. : ; 
G3 Meee ee ath Ae hie eae 181) 68.0 54.7 | Straits of Gibraltar. 
ee ee ce eerie! ama aaa 460 65.6 54.7 Do. Q 
Oar meee stele | satiate Scere 198 63.0 54.5 | Off Straits of Gibraltar. 
GOR eee meses lncc acs aecnes 147 GOW xsecese.e = | Do. 
(OUP cn GHGS Ee | Seaese Saeoeco | 188 73.0 55.3 Do. 


. There (on poriinres ave fhe eee of the day. 
DREDGINGS OF THE SHEARWATER, 1871. 


In 1871 the steamer Shearwater made some dredgings on the coral 
banks between Sicily and Cape Bon, in depths of not more than about 
200 fathoms. Dredging was not the main object of the expedition and 
no record exists, so far as is known, of the precise localities. 


SOUNDING AND DREDGING STATIONS OF THE VALOROUS, 
1875. 


The Valorous was a war-steamer sent as a store-ship with the British 
North-Polar Expedition of 1875 (the Alert and Discovery). As it was to 
return directly from Disco, Greenland, the Royal Society requested the 
Government to permit Mr. J. Gwyn Jeffreys and an assistant, Mr. Her- 
bert P. Carpenter, to make the voyage, so as to undertake natural his- 
tory observations both at Disco and on the return voyage. The reports 
on the dredgings, ete., between Davis’s Straits and England by Mr. Jef- 
freys, Dr. William B. Carpenter, Rev. A. F. Norman, Dr. W. C. MeIn- 
tosh, Professor Allman, Professor Dunean, Prof. George Dickie, and 
Mr. R. Etheridge were published in No. 173 of the Proceedings of the 
Royal Society, 1876. The first dredging was made about July 22 and 
the last on August 23, 1875. In the following table the letter D. indi- 


cates a dredging, S. T. a serial temperature. At the other stations 
soundings only were made. 
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Sounding and dredging stations of the Valorous, 1875, 


} 
AZ , é Bottom) ;. 
| | Lati- | Longi- ~ Kind of ob- 5 
® | tude N. tude W. Depth. bomber SOR GALION: Nature of bottom. Locality. 
R 
(oN Or Ff Fath. fo) 
1} 7030); 54 41 IO" peeeeeee D Pandy mde tee a= North of Disco Island. 
CalenOne7.|. 55 00 Sule aoeie D Gravel Stoneiesencce seis Do. 
3] 6931] 56 01 HOOK at eos D. Minds: see orseacesicsjaaciae West of Diseo Island. 
267 56 || 55 27 Ob as saciew D. Broken barnacles, shells | In Davis’s Straits. 
ulmeOGo9) | “50,80 Dilan se D Rock, sand, shells .-.... Do. 
6| 64 05 56 47 410 SALON essen 1 TSN en Gs sees) s See lin Do. 
7/ 6309! 5643] 1,100 30543 DiS. ck. Clay, MUS soccer Do. 
8 206; 55 56] 1,350 BE (| Seb see eaoaG Mud (blue clay under). Do 
9 59 10 50 25 1, 750 34. 0 Dee yarlt eee GOeeS= see cece oe Do. 
10} 5814] 46 29] 1, 660 34.3 ree ee Hine san dere see sacra SW. of Cape Farewell. 
11} 5750| 44 52] 1,860 SECU RES eens Globigerina ooze. .--..-.- South of Cape Farewell. 
125) 556) 11 | 37,41 | 1,450 36.3 | D.,S. T. | Globigerina ooze, stone .| In Atlantic Ocean. 
12} 5601] 34 42 690 38. 2 10%, Globigerina 00ze......-- Do. 
14} 5558] 31 41 1, 2380 10s Gl apeeeoeeeicoo Mader saccetiqreee ctereserts Do. 
Roetoo 58 | 28 42) 1485 36.5 Sas Clay, blue mud ...--..-- Do. 
16; 5510) 2558] 1,785 36.7 D. Globigerina ooze (blue Do. 
roud under). 


DREDGING STATIONS OF THE KNIGHT ERRANT, 1880. 


The dredgings of the British steamer Knight Errant were made in the 
Farde Channel between the Fiirde Islands and the north of Scotland, 
covering a part of the same ground that was explored by the Lightning 
in 1868, and defining the position of the submarine barrier by which the 
so-called warm and cold areas of the Fiirde Channel are divided from each 
other. The report of the expedition was published in the Proceedings 
of the Royal Society of Edinburgh, Vol. XI, pp. 638-720, read May 15, 
1882. The dredgings were under the scientific chargeof Mr. John Mur- 
ray, of the Challenger expedition. 


Dredging stations of the Kright Errant. 


i | 
5 | { Temperatures. 
A, 2 | - 
BaeeDate, | Vetitades | Menetoude | peptii - Kind of bottom. ean 
3 | | Surface. | Bottom. 
| ahs a = 2 oe 
° | (o} oa) Fath. O° ° 
1)\ July 27 60 04 OB 805s Mind. 22 St cee becccccecclecccte te 54.8 46.5 
2| July 28 60 29 8 19 375 BidO sao sss dese oe mediciowianteneee 53. 0 31.0 
By | ANTI 8} 59) 12 | Saal ool Sere sels eats Riatash Rie meter he tie SU ceil etait ahates aie eM Rae tere sues 
4 | Ang. 10 59 33 | 714 BOs MMLC csecreerectetecamelceios cvceee 57.0 45.0 
5 | Aug. 11 59 26 7 19 5155) (\OOZOknisun Soe sics Accs cecisis acllant 56. 6 44.0 
6 -do 59 37 7 19 530 eae AO seausiciciea ces wae acem = Gene cts STO seep meee 
7 _.de 69 37 719 530 BOOP ue canes ceesceaeaenstene by Wal lasenrivecao 
8 Aug. 17 60 03 | Doll! 540 LUO se sae ele data ea eees 56. 5 28.0 


DREDGING STATIONS OF THE TRITON, 1882. 


The dredgings of the British surveying steamer Triton in 1882 were, 
like those of the Knight Errant in 1880, directed towards the further 
exploration of the Farée Channel, and covered nearly the same ground, 
They were also under the scientific charge of Mr. John Murray, and Mr. 
J. Gwyn Jeffrey’s report on the mollusza obtained was published in the 
Proceedings of the Zoological Society of London, June 19, 1883, from 
which these positions have been taken. 
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Dredging stations of the Triton, 1882. 


$ | | 
4A : | . | Tempera- | 
a Tatttade none iiad ey Depth. fraroonpue Remarks. Area. 
= i | > tom 
= g 
a) 
| me 

Ge apeaTan o + u |fathoms. | ° ° 
1 59 51 3v | 6 21 00 240 | 47.5-47.6 | On the ridge...... Sere Carine: 
2 59 37 30 | 6 21 00 530 46. 2 Wrest of nidee. = 5... ssc seen aceon Warm. 
3 60 39 80 | 9 06 00 87 | 49.5 Haroe bank s\4--— 42 eecas eee meeee eee 
*4 60 2240|} 8 2100] 327-430 | 31.5-32.0 | East of ridge ...--..............----- Cold. 
ft) GO TL 45 | 8 15 00 | 433 | 43.5 Wrestiof rid te 7 s.c0 4: aeeees cere eee Warm. 
6 | 60 09 60 7 16 30 | 466 ||' (29\'5=30;.0) |Hast of ridge. < (ss1ccsccceee se ateioe Cold. 
"A 60 19 00 7 10 00 585 29. 9-30.5 |...... QO! Seob cieyet same sec essere eo Seee Do. 
8 60 18 00 6 15 00 | 640 00) Sener sae O25 25 es ce ee eee Do. 
9 60 05 00 6 21 00) 608 B05 Ole 7) eects Oise iccicceee ac scec once eee corer Do. 
10 59 40 00 7 21 00 | 5169) 46;0—46.5: IMWiestiot-rid cence 4 cessreee es neeeeeee Warm 
11) 593930) 71800 | 555 | 45.5 laced: GIy coaceoasscerasscaonsednsretos: Do. 
12 60 31 00 | 7 34 00 | 580 | 31.0 Bast ODIO SO se cccctoscloe sca ca-eeeeee Cold. 
13 59 51 02 | 8 18 00 | 570) | 4507 Wiestofrideehecesscoeececenene Beeac Warm. 


bar él on the ridge. 
+ The trawl had been carried right over the ridge and came up in the cold area. 


DREDGINGS OF THE SWEDISH FRIGATE JOSEPHINE, 1869. 


These dredgings extended from the coast of Portugal to the Azores, 
and thence across the Atlantic to America. They were under the 
charge of Messrs. Smith and Ljungmans. I have been unable to meet 
with any details as to the precise positions or character of the dredg- 
ings. 


CLASSIFIED LIST OF ALL DREDGINGS OF OVER 60 FATH.- 
OMS MADE BY U. 8. FISH COMMISSION NORTH OF 
BAHAMAS. 


Dredgings made in the Gulf of Maine are not given, nor those made 
inside the Banks situated off the coast of Nova Scotia. 
The others are designated as follows: 


S.—Off Savannah to Bahamas. N. Lat. 27° 30’ to 34° 00’. 
H.—Off Cape Hatteras. N. Lat. 34° 00’ to 36° 30’. 
C.—Off Chesapeake Bay. N. Lat. 36° 30’ to 38° 00’. 
D.—Off Delaware Bay. N. Lat. 38° 0U’ to 39° 00’. 
M.—South of Block Island, Martha’s Vineyard, and Nautucket. 
G.—South to east of St. George’s Bank. 
N.—South and southeast of Newfoundland and on the Flemish Cap. 
60 to 100 fathoms: 
H.—2908, 2267, 2268, 2298, 2595, 2600, 2602, 2603. 
C.—2005, 2011, 2012, 2265, 2421, 2422, 2424. 
M.—865, 866, 867, 872, 874, 920, 921, 922, 941,950, 1091, 1109, 1117, 1118, 2031, 2032, 
2057, 2085, 2086, 2 087, 2177, 2197, 2198, 2199, 2243, 2244, 2247, 2248. 
G.—83 B., 84 B., 2065, 2066, 2079, 2524, 2525. 
N.—2432, 2692, 2693, 2694, 2698, 2699, 2700, 2701, 
100 fathoms: 
H.—2266, 2425, 2426, 2592, 2601, 
C.— 2004. 
D_ —1046, 2746, 


ah, 


a 
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100 fathoms—continued. 
M.—871, 873, 875, 876, 377, 923, 949, 1027, 1035, 1036, 1040, 1107, 1108, 1110, 1111, 
1119, 1151, 1152, 2053, 2054, 2055, 2056, 2091, 2245, 2246, 2505, 2512, 2522, 2558, 
3 2559, 2560. 
G.—2060, 2061, 2064, 2067, 2069, 2070, 2071, 2523, 2526, 2527. 
N.—2477, 2481, 2695, 2696, 2704. 
150 fathoms: 
H.—2109, 2310, 2593, 2594, 2613, 2614. 
C.— 897, 2020, 2170, 2264, 2423. 
D.—1043, 1047. 3 
M.—868, 870, 878, 924, 940, 942, 943, 944, 1034, 1038, 1039, 1097, 1098, 1115, 1116, 1150, 
2026, 2088, 2039, 2090, 2184, 2185, 2200, 2536, 2537, 2533, 2539, 2540, 2541, 2542, 
2543, 2544, 2545, 2555, 2557, 2582, 2583. 
G.—96 B., 97 B., 2062, 2063, 2068. 
N.—2431, 2472, 2474, 2479, 2488, 2703. 
200 fathoms: 
C.—2021. 
D.—1044, 2745. 
M.—859, 926, 945, 951, 1025, 1026, 1032, 1033, 1092, 1113, 1114, 1120, 1121, 1137, 1138, 
1153, 1154, 2027, 2028, 2092, 2183, 2548, 2556, 2590, 2591. 
W.—2430, 2469, 2470, 2471, 2473, 2475, 2476, 2478, 2430, 2483, 2484, 2485, 2486, 2697, 
2702. 
250 fathoms: 
S.—2624, 2625, 2665, 2666, 2667, 2673. 
D.—2232. 
M.—878, 879, 895, 925, 939, 1112, 2024, 2025, 2178, 2183, 2262, 2589, 2626. 
300 fathoms: 
$.—2662, 2670, 2671, 2672, 2674, 2675. 
H.—2299, 2306. 
C.—898. 
_D.—1045. 
M.—881, 938, 947, 996, 997, 998, 999, 1031, 1094, 1095, 1096, 1125, 1139, 1142, 2176, 
2586. 
N.—2482. 
350 fathoms : 
S.—2626, 2655, 2664, 2669. 
. M.—1030, 1093, 1122, 2186, 2687. 
400 fathoms: 
S.—2627, 2661, 2662, 2663, 2676. 
C€.—2014, 2023, 2171, 2263. 
D.—1048, 1049. 
M.—£93, 894, 952, 994, 995, 1028, 1140, 1141, 2033, 2045, 2046, 2047, 2187, 2212, 2213, 
9547, 2554, 2581, 2587. 
G.—85 B. 
500 fathoms: 
S.—2628, 2657, 2658, 2659, 2660, 2677. 
H.—2009, 2110. 
C.—2001, 2006, 2022. 
M.—891, 892, 1029, 1143, 1144, 2043, 2175, 2179, 2180, 2201, 2202, 2214, 2237, 2546, 
2561, 2584, 2585, 2588, 2689. 
G.—2072. 
N.—2427, 2429. 
600 fathoms: 
S.—2656. 
C,—2002, 2003, 2019, 2172. 
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600 fathoms—continued. 
D.—22338, 2744. 
M.—937, 1124, 1155, 2030, 2189, 2215, 2236, 2549, 2553, 2680, 2688, 2690, 2722, 
G.—2073. 
700 fathoms : 
§.—2654, 2678. 
H.—2300. 
C.—2729, 2730. 
M.—936, 953, 954, 2181, 2203, 2204, 2235, 2552, 2749. 
G.—2528, 2529, 2532. 
800 fathoms: 
S.—2679. 
H.—2115. 
C.—2018, 2731, 2734, 2735, 2739. 
D.—2721. 
M.—935, 1123, 2551, 2691. 
G.— 2533. 
N.— 2428. 
900 fathoms: 
H.—2010, 2111, 2116. 
2733, 2738, 2741, 2742. 
M.—2182, 2217, 2218, 2219, 2238, 2683. 
G.—2072, 2075, 2076, 2531, 2709. 


| 
| 


Dredgings in 1,000 fathoms or more are not distinguished geographi- 
cally, but are all between N. lat. 36° 06’ and 41° 43’ and W. long. 65° 
22/ and 74° 33/. 


1,000 fathoms : 
2049, 2050, 2083, 2093, 2094, 2104, 2191, 2206, 2210, 2216, 2231, 2530, 2681, 2682, 2708, 
2710, 2740. 
1,100 fathoms: 
2044, 2051, 2052, 2103, 2192, 2193, 2194, 2195, 2205, 2207, 2209, 2211, 2220, 2550, 2684, 
2685, 2707, 2743. 
1,200 fathoms: 
2029, 2102, 2190, 2196, 2298, 2230, 2534, 2535, 2706, 2727, 2732, 2748. 
1,500 fathoms: 
2034, 2074, 2077, 2084, 2095, 2705, 2726, 2747. 
1,400 fathoms: 
2035, 2105, 2229, 2562, 2563, 2564, 2571, 2725. 
1,500 fathoms: 
2043, 2096, 2106, 2221, 2222, 2711, 2719, 2720. 
1,600 fathoms: 
2041, 2942, 2100, 2101, 2173, 2174, 2223, 2716, 2717, 2718, 2723, 2724. 
1,500 fathoms: 
2036, 2037, 2568, 2569, 2570, 2572, 2573, 2574, 2575, 2712, 2713, 2714, 2715. 
2,000 fathoms: 
2038, 2097, 2226, 2565. 
2,200 fathoms: 
2040, 2098, 2227. 
2,400 fathoms : 
2039. 
2,600 fathonis : 
2223, 2224, 2225, 2566, 2567. 
2,949 fathoms: 
2099, 
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LISTS OF DREDGING STATIONS. 
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“SMIOY ILS ¢ 
“opngqyyey 
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Record of speed of five trawlings and soundings, July, 1883, U. S. Fish Commission steamer 
Albatross, Lieut. Commander Z. L. Tanner, U. 8S. Navy, commanding. 
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*To 2,250 fathoms, 
TRAWL—COMING UP. 
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The * Total time” is not the sum of the partial times, but the whole 
time employed for the trawling or sounding, including preparation for it. 
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XXX.—CHEMICAL COMPOSITION OF FISH PRODUCTS, WITH 
SOME REMARKS ON THEIR NUTRITIVE VALUE.* 


By Pror. P. KOSTYTSCHEFF, 


Of the Agricultural Station in St. Petersburg. 


The number of investigations on the chemical composition of the 
various substances used as food by man is not great. Owing to the 
experiments on the feeding of domestic animals, we have, for instance, 
hundreds of analyses of the various kinds of hay, while the available 
analyses of the different kinds of bread will hardly count by dozens. 
Of the alimentary substances used to prepare food for man, only those 
have been frequently investigated which at the same time find applica- 
tion in technical industries, such as the potato, the grains of cereals, 
etc.; and it is to be noticed that such investigations were called forth 
not by the requirements of hygiene but of technology. The reason is 
evidentenough. Every manufacturer is deeply interested in theamount 
of profit he can obtain, whereas but few persons will take as great an 
interest in the life of people unknown to them. 

Nevertheless, there can be no doubt as to the great importance of 
chemical investigations concerning the composition of the materials 
from which the food of man is derived. Aside from the physiological 
interest attaching to the problem, it must be taken into consideration 
that the results of such investigations, if held together with the neces- 
sary statistical data, will throw much light on the economical conditions 
of the national life, and may sometimes illustrate such points as would 
otherwise escape attention. e 

I have thought it might not be superfluous to say these few words 
as introduction to the following, because my investigations concerning 
the composition of the flesh and some other products of fish will aiford 
me an opportunity to call attention to the importance of fish as food in 
our national life in general, and, in connection with the available sta- 
tistical data, will allow me to show how much other food would have 
to be provided and what means would have to be used if, for some rea- 
son or other, the yield of the fisheries was considerably reduced. 
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The present article is therefore subdivided into two parts. In the 
first part I shall try to present the results of all investigations made 
up to the present time on the chemical composition of the flesh of fish. 
In the second part I intend as far as possible to show, with the aid of 
certain statistical data, what importance fish has as a food-substance 
in our domestic economy. 


I.—RESULTS OF INVESTIGATIONS. 


Investigations on the chemical composition of the flesh of fish ean 
properly be said to have begun only with the year 1854. Before this 
date only two such analyses were made, and they were very incomplete, 
so that it is impossible to obtain from their results a correct idea of the 
composition of the flesh of fish.* 

Last year Dr. Popof analyzed the flesh of some Russian fishes.t 
Being evidently unacquainted with the work of Mr. Almen, to be re- 
ferred to hereafter, he proceeded in his analyses in the same manner 
as did Payen and Konig. His results are as follows: 


Percentage of— 
Name of fish. | = 
Water.| Fat. | Protein. Ash. 

| } | 
SD PMAR DIE td SQLCOD EDEN) acetic aac ec ccleaner eine 42. 58 8.28; 29.98 18. 93 
BESTS TUL: ee aes ae ea ae ee he an eee ete Mere one 79.01 | 4.31 13. 86 | 2.97 
Fresh “ Vobla” (a fish found in the Volga, of the size of a erucian)-| 75.76 5. 88 17. 29 | 1. 60 
SMoked Drea (GYMTNUS VUNUG) aasccscccuecone os oetec ac soeeaee mane 37.25 | 15, 22 36.92} 10.82 
SMMC LEC ep SG- POCCisas< aca e eco a cso ek eo meee eee enc coens eee ene 20.55 1.92 | 60.33 | _ WT.62 
SHbtCIeO eSDIPNN Leena sac ac cans cose tss sow cenioee ce siccaceeeressaes 72.45 | 6.78 16. 14 | 3. OL 
GCI OG Resta. VODlAty cca se. ab ew enn eac co hE RE Es eee 72.18 6.85 | 19.78 | 0. 91 
RGOTOLSMD KEG DEGAMI Cee oa oie ne mantle nce ose means coe saree een eerie 33.17 | 16.30 | 42.80 7. 58 


- + 

in the spring of the present year I made analyses of thirty species of 
fishes and fish products from Russian waters. I determined in py 
analyses all the substances enumerated in the table, closely following 
the directions given by Hoppe-Seyler in his hand-book of physiological 
chemical analysis. Besides the substances indicated in the table, I 
also determined the amount of common salt in salt fish, and in certain 
(salted and preserved) fishes the amounts of phosphoric | acid and iron. 


*The author here recapitulates the analy sis of fish reported previous to the year 
1883, when the following analyses by himself were perfor med. Tt is deemed unnec- 
essary to repeat his recapitulations here, the more so as the ‘same data with others 
are to be included in a detailed diseussion of the subject by Prof. W. O. Atwater in 
connection with a report of his to be published by the Commission. A series of 
analyses by Popdf are, however, included, as they have not become current in the 
literature of the subject.—Eprror. 

t Determination of the proportion of nutritive matter contained in the most com- 
mon species of fish. Dissertation for the degree of doctor of medicine. St. Peters 
burg, 1882; in Russian. [The analyses are stated by Professor Kostytscheifi to have 
been made in the usual way, from which it is to be inferred that the protein was. 
estimated by multiplying the nitrogen by 6.25.—EDITOR. ] 

t Owing to an ofier made by Mr. N. M. Solsky, director of the Museum of Rural 
Economy, and late general commissioner to the International Exhibition of Fisheries 
at London. 
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TABLE I.-—Percentage of substances found in certain fishes. 
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The results of my analyses will be found in the following tables: * 


Extrane- Albu- ln 
Name of fish. Water. | ous sub- |Gelatin| minous | Fat. Ne | Common 
stances. matter. | salt. 

FRESH FISH. 
Coregonus Baerii (Russ. Sig.) .--.---. 79.13 2.93 3. 70 11. 69 HE ey eal Pe P | ee aa 
Wke=erehi -2<-- 5. ---=---<---. -=-.---. 79. 87 3. 28 3.55 2.10 0.206) X00 eee ames 
Common codtish ..---- ASG SASSO SOG roe 81.02 3. 45 4.24 10.11 0. 07 DUT je seesaare 
Carn (RUSS ng SAzaN) ))\ooe-es---e-. =< 79. 89 3. 92 2. 84 10.79 1. 42 0 oe cea 
IPTIAGY Cane SCR SoS pops eee eo SoSeeEe 80, 70 3. i4 3. 32 ali 2383 0. 33 TIS eee 
Gracian(Ganp)..-.-- = --<----225----- 80, 82 4. 56 3. 63 9, 44 0.48 AU (reson scic 
Haddock (Russ. ,‘‘ Navaga”’).......-. 81.35 4.99 2. 46 9.03 0.59 TA 5Sc Bee sees 
SIM Glbs an wee citen so loa <is SOC eS SeGE 73. 35 4.14 2.83 10.00 3. 08 1: 570 |G 
SAMHON pacers social <n Sbostéageadses 62. 02 2.70 5. 08 12.98 | 14.82 WS 30) soos 
RA MMONGGUOU wee a) sce ceno~ = =. 79. 35 3. 11 VAY 16. 01 2549) eh 915330) Geese 
Sturgeon (Russ., ‘‘Ositdr”’) ..-.-.---. 76. 02 | 3.05 5S 13. 04 515 AS J64 |. cepeeentee 
SLY Se ee mG. 81 |) © )avep |) ae74.|. 13.20 | 5950) (e ceem een ene 
STNGL I de toes Horio SebGsoS aebosed Somneeen 76.11 2.54 1,29 3.46 4,89 Dik jbo oeee 
iver Of eel pout =-.--2---..2-3--..< 45. 58 2, 55 1.01 5.2 44,89 0: GL | See. Saas ae 

| 

PRESERVED FISH AND FISH PRODUCTS. | | 
Dried smelt; the whole fish, with the 

ROWE eet eer eae = — ec tow ese mie 47.12 | 3. 06 2020 | 20.55 8.03 18. 47 13. 14 
Pickled anchovy; whole fish, with | 

HO NLOS EE ie eto isjncia Su ciecar-s\a)e5 60, 72 3. 73 3.06 | Bea Js fe oC 8 11. 56 | 9. 90 
Salmon (Russ., ‘‘ Siomga”’) -- .----.-. 53.48 3.96 5.08 15.64 | 12.19] 11.65 11.21 
Shee 00) Res Se oe ee os eee 54. 65 5.57 1. 09 | 16.83 6. 82 15. 04 13.77 
Salt sturgeon (Russ., “ Beluga”’) -..-. 61.85 1.83 2,05 14, 82 8.93 | 10.52 10. 08 
Pickled lamprey; whole fish, with. | 

GCumheaanantail. ..---<---ceccesse- 44, 62 25705, 14.05) PA 16.57 4.49 Bes 
Smoked shield-fish .......-..----.----- “54.89 5.42 | 6.14 8. 48 5. 08 9, 20 Teo) 
Smoked herring (Russ.,  ‘“She- | : 

ETAT ee sees ec sama Scope cok | 43.58 6. 37 3.47 18.99 16. 21 11. 43 9. 86 
Smoked Astrakhan herring .-....----| 55.56 3.78 | 4.87 13, 41 8.86 9. 52 8.98 
Roe of Coregonus Baerii...-...--.---- | 66.05 |. 2016) Ie19)/= 14574 \) gSeOramenmneG 6.16 
Bresh roe of sturgeon..---..-.=.----- 56, 97 1. 62 0.78 | 25.47 | 12.85 2.31 0.35 
Dried ‘‘ Vobla”’ (kind of crucian ?) ..-| 27.96 | 9. 44 8.23 50.18 9.28 | 14.31 8.92 
PAu ma GOU Meese = Joa enc se eae oe 25, 23 | 5. 21 13, 23 50.44 | 0.69 5. 20 1,20 
Sbalyvkeo or whitefish... -..5--..ce. 57. 59 | 3.99) | 59 | 14.91 | 13.07 5. 78 4.13 
Poalyker Of SbUrSeON |. -.-as- ea. - 2 -- 36. 07 | 8. 34 2. 63 | 31,08 | 14,35 6. 93 3, 03 
‘“‘Viaziga”’ (i.e., the spinal cartilage | 

Be SUUC ECON) ee eee = eee eee aeee ee 50, 99 5.21 | 40.04 | 0,18 0. 06 BOP | pemesanccc 


per cent. of water, with corresponding amounts of other constituent parts. 


*“Balyk” is the Russian term for the flesh of fish dried in the sun. 
t The ‘‘balyk” investigated by me was too dry; fresh ‘‘balyk ” ought to contain at least 48 to £0 


TaBLe Il.—Proportions of phosphoric acid and iron contained in certain fish products. 


| 
Phos. acid. | 


Percentage of— 


Tron. 
I GEhotmGarcOOMiseD METMARUSS OS SIS.) )) cco -2 =o baleen soo oo mete cme cen ea seinen 0.4711 | 0.0031 
RIGS HO taps Gap ORC Rs seee rae eae ase oe erin w Sane en alc cieicinin'e in Seiame = een nm mieininls 0.2602 | 0. 0025 
TSS eGR EO ae ene mee ee Se cnn nica aisc boca cd «sic wisie = saeisee va sinintn act 0.3731 | 0.0018 
IGS HUO ERD Uk Cree ee ee ae ete oe Selena ceeds cwleininis os senieneemem seem ema 0.3989 | 0. 0034 
INNES TINGE Thay i ayelie duress VIN Ey Yor Be ee eee Renee coc ec ror eeaceesos 0.4833 | 0.0041 ° 
INESNAN? SOLINID 5.555.652 GSRE oe ee ee een se se | 0.3822 | 0.0085 
IDIGETD Gir GE LAT@MSRN A (55 oe Ee ee ee rr ae ee SE a cee Re 0.3998 | 0.0040 
Flesh of sturgeon .-..... ee eee So fs See teehee toe teas cseae sey 0.2993 | 0, 0027 
DIES LE GEeSGOLIG UE nee rene aoe ne anc ces cs s abiick cocet ames coumesseeeee 0.3104 | 0. 0025 
PVE UUA ELUM UIPONEDETIOMUUS)) eae ce ans anines ae ne nic Soca ome waee Secreta sas 1.3701 | 0, 1341 
Maga ay 20.) GRO Fo} ao cep aaa Oe oes CeO Eee aO ood aacorincs Scan ae 0.4007 | 0. 0041 
leshotessurskcteam ermine. 4.2200 5. --2. ose cce oan ow nen wices sens one wanes senor 0.2733 | 0.0020 
Roe of sturgeon ...--. 16 3s DREGE ROE ROE Su ee ae De Renn ue peser coeur oeeeese Isaac: | 1.0340 | 0.0047 
| 


* Where nothing is specified, the substance analyzed is the flesh alone. 
[At the International Fisheries Exhibition in London in 1883 there were displayed 
in the Russian exhibit two printed charts of analyses of the fishes of Russia by Pro- 
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By comparing these results in their different bearings we are-led to 
the following conclusions, which are not without interest: 

(1) The greater the proportion of water contained in the flesh of a 
fish the smaller is the proportion of fat, as is also the case with the 
Mammalia. 

This will readily appear from the tables given above. It will be 
seen, for instance, that all our most common ftishes—the perch, pike, 
pike-perch, ete., and also the cod—contain in their flesh about 80 per 
cent. of water, while the proportion of fat amounts to a little over 1 per 
cent. or less than 1 per cent.* On the other hand, such fishes as the 
salmon, sturgeon, eel, ete., which contain much fat, have a far smaller 
proportion of water. The greatest proportion of fat was found in the 
liver of the eel-pout, which also contains the smailest proportion of 
water. One and the same fish, if it has mo e fat, will have less water, 
as will be seen from the following examples: 


Water.| Fat. 


SALMON (ACCOLCING RCOwA LI ON) esse an slalom! ine cia iaiela sie oie Sele aie aieleieinieieiele eiclotm sleieireia/ stare teeta 70.33 | 10.12 
Stolieaverd Vek eterna MSTA TEN YSIS Aes eine daaeembeonescoasecsacce: donc acaeosneadcancs: 62.02 | 14. 82 
I Dalle EReLoy aid Veer) GEN tO ee eo oemoasosaerobonn nal lodpobdbeadcHDGoReqoppcosede: saGnke 62. 08 23. 86 
Vel (according HOVANIMIOMI se oe Waeiccrste S ciel o cise elnle ln a Se Gielesajninteiete es sieime a Siete amet eee eae 52.78 32. 88 


(2) In general it may be said that the more expensive a fresh fish is 
the more it contains of nutritious matter. In this respect it will be in- 
structive to compare, on the one hand, the figures showing the propor- 


fessor Kosty tsch eff. Aside froin one evident misprint, the figures are the same as here 

given, except that in the shield-fish (Pelecus vulgaris) the percentage of fat is 5.87 
instead of 5.08, and in the balyk of whitefish (Coregonus leucichthys) the fat is 13.17 
instead of 13.07 per cent. The names are somewhat different, and the Latin names 

are added, As they are (it is to be presumed) the auther’s translation into English, 
the names are inserted here, by the aid of Professor Atwater, to supplement the names 
as here translated from Professor Kostytschef’s article. 

Fresh fishes.—Flesh of Sig, Coregonus Baerii; Pike-perch, Lucioperca sandra; Cod- 
fish, Gadus morrhua ; Carp, Cyprinus carpio; Pike, Esox lucius; Crucian carp, Caras- 
sius vulgaris; Gadus navaga; Smelt, Osmerus eperlanus; Salmon, Salmo salar; Sai- 
mon-trout, Salmo trutta; Sturgeon, Acipenser giildenstacdiii; Sterlet, Acipenser ruth- 
enus; Clupea harengus var. membras ; liver of Burbot, eel-pout, Lota vulgaris. 

Pre served fishes. —Salted and dried entire Osmerus spirinchus; marinated entire Ma- 
letta vulgaris; salted salmon, flesh of Salmo salar (‘““Semga”); salted flesh of the 
halibut, Hippoglossus maximus; salted flesh of the great sturgeon, Acipenser huso ; 
marigated entire river lamprey, Pelremyzon fluviatilis; salted and smoked flesh of 
Pelceus vulgaris ; salted and smoked flesh of Alburnus chalcoides ; salted flesh of cas- 
pian shad, Alosa caspica ; salted caviare of Coregonus species; fresh caviare of sturgeon} 
salted and drie d tlesh of Leuciscus rutilus var. caspica; dried flesh of codfish, Gadus 
morrhua; salted and dried backs of Coregonus leucichthys (“ Balyk”); salted and dried 
backs of sturgeon (‘Balyk”); dried cartilaginous dorsal chords (‘ Vezeega”), 

The Osmerus spirinchus here is the smelt of the tables; the Pelecus vulgaris the 
shield-fish; the Alburnus calcoides, smoked herring; the Alosa caspica the Astrakhan 
herring ; the salted caviare, the roe of Coregonus Bion ii; the Leuciscus rutilus, the vobla, 
and the Coregonus leucichthys the whitefish.—EDITOrR. ] 

*('The original has ‘or not less than 1 per cent.;” probably a misprint. ] 
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tions of fat and albumen in the flesh of the salmon, salmou-trout, 
sturgeon, and sterlet with the corresponding figures for the pike-perch, 
pike, perch, cod, etc., on the other. Among the cheap fishes only one 
presents an exception, namely, the sprat. Its flesh has precisely the 
same composition as that of the sturgeon and sterlet. It will be noticed 
that, of all fresh fish-products, fresh (granulated) eaviare or roe of stur- 
geon contains the greatest proportion of nutritious matter. 

(3) As regards digestibility, certain kindred species of fish appear to 
present a remarkable diversity; for instance, salmon and salmon-trout. 
The flesh of salmon is much fatter than that of ‘siomga,”* which, how- 
ever, contains more albuminous matter; and compared with other fishes 
it has much soluble albumen, as far as could be judged from the size of 
the coagulated albumen without weighing it. Hence, a weak stomach 
will stand salmon-trout more readily than salmon. 

(4) Some fish-products used as food apparently contain seareely any 
nutritive matter; for instance, “viaziga,” which is almost exclusively 
composed ot water and gelatin-forming substances. The liver of the 

-eel-pout contains mainly fat (nearly 45 per cent.), with a small quantity 
of albuminous matter. 

(5) The investigation concerning the proportions of phosphoric acid 
and sesquioxide of iron contained in the flesh of fish did not result in 
any definite indications of particular interest, excepting, perhaps, the 
fact that granulated caviare is distinguished by a large proportion of 
phosphoric acid. The high figures resulting in the case of dried smelt 
are due to the circumstance that the whole fish, with its bones, was sub- 
jected to analysis, and that the ashes were not free of extraneous mat- 
ter adhering to the smelt from the drying process. 

I restrict myself to the present few remarks and the incomplete 
grouping together of figures, leaving it to the reader to evolve from the 
tables those more minute indications and results that may be of inter- 
est to him. 


II.— IMPORTANCE OF FISH AS A FOOD-SUPPLY. 


It is well known that in general our waters are comparatively rich in 
fish, and that a very large quantity of fish is caught there every year. 
In a recently published pamphlet by O. A. Grimm,} the amount of fresh 
fish caught every year in Russia is estimated at 40,000,000 puds.t 
Whoever will take the trouble to examine closely the statistical data . 
presented in this work will find that such data are very incomplete, 
and that this figure of 40,000,000 puds is far below the actual number. 

But even this incomplete estimate will allow us to deduce some very 
instructive conclusions concerning the importance of fish as food in our 


[*It would seem as if this ought to be ‘‘salmon-trout” and not siomga.” | 

tFishing and Hunting in Russian Waters. (International Fisheries Exhibition.) 
St. Petersburg, 1883. (English.) 

t1 pud= 40 Russian pounds = about 36 English pounds. 
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national life. To do this, let us determine the quantity of nutritive 
matter derived from the fish caught and prepared in various manners in 
Russia. In doing this we may restrict ourselves to the consideration of 
the albuminous matter as the most important constituent of animal food. 

Let us first select for our calculation those more important species of 
fish about which Mr. Grimm’s pamphlet gives definite data, and for 
which we have also analyses: 


Puds. 
1. Pike-perch, amount sent out from Astrakhan, not less than........... 2,000, 000 
2. Salmon, caught in various places, not less than.-...-........---.-...- 60, 000 
Dummelipand, Spirlim oi! a. S22. Len, ok len cs gcse koe hale eaters eine se en 
APES alt -CTled wo siviO Di aie <2 me ce eae cs eee ere eae cece yan ee ae 3, 000, 000 
Saspreammenreld=nsh wetcees oss cece ceysinsers aa teres eae eee ee selene eee 3, 500, 000 
GarAstraishankh errinoyys = 26 i sos aco neo Aeciste laces antes nae oe ae eee 7, 000, 000 
7. Sturgeon, sturgeon caviare, and ‘‘balyk”.........5----0.2-2- -220 -s28 1, 500, 000 


It will be seen from Mr. Grimm’s figures that this whole amount of 
fish, which is mostly in a preserved condition, corresponds to 25,000,000 
puds of fresh fish. Consequently, the quantity of all other kinds of 
fish caught every year amounts to not less than 15,000,000 puds. 

Assuming that in the fishes mentioned above two-thirds of the weight 
is fesh and one-third makes up the weight of bones, skin, ete., it will 
be found, with the aid of the analyses given before, that the amount of 
dry albumen obtained from these fishes is not less than 2,330,000 puds. 
Assuming further that in the remaining 15,009,000 puds of fish the 
skin, scales, bones, etc., amounts to one-third and the flesh to two- 
thirds of the total weight, and supposing all these fishes to be such 
as contain the least amount (10 per cent.) of albuminous matter, the 
amount of dry albumen obtained will be at least 1,000,000 puds. 

We thus find that we annually derive from our fisheries 3,330,000 
puds of albuminous matter. This estimate is certainly below the actual 
amount; first, because many fishes contain more than two-thirds of 
flesh; second, because the annual yield of the fisheries in Russia is no 
doubt greater than 40,000,000 puds. At first sight this figure of 3,330,- 
000 puds of albuminous matter may not appear very great. ‘To realize 
better its true signification let us try to calculate what resources would 
be required to obtain the same amount of animal albuminous substances 
from cattle. 

Let us suppose that, to replace fish as food, we keep black cattle of 
such kind that, on an average, every head when fully grown weighs 20 
puds. Such an animal will contain 45.9 per cent. of flesh without 
bones, or 9.18 puds; and this flesh will contain 1.61 puds of albumi- 
nous matter. Now, to obtain from such black cattle 3,330,000 puds of 
albuminous matter annually it will be necessary to kill not less than 
2,000,000 head of cattle a year. 

Let us further assume that our cattle will be ready for slaughter 
when four years old; it will be seen that the supply of cattle in Russia _ 
would have to ke increased by 8,000,000 head of cattle for slaughter 
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and not less than 2,500,000 cows for breeding. Consequently, even 
under the most fortunate (but impossible) circumstances, such as the 
absence of special cattle diseases, sterility of cows, etc., the number of 
black cattle in Russia would have to be increased by at least 10,500,000 
in orderto supply those 3,330,000 puds of albumen, and it would re- 
quire not less than 25,000,000 desiatin*® of meadows and pastures of 
good quality to keep and feed these cattle. 

How enormous these figures are will be seen from the fact that the 
number of milch cows in European Russia (not including Poland and 
Finland) is estimated by various authors at from five to ten millions, 
and the area of pasturage at 55,000,000 desiatin. 

We have, however, neglected in our calculation to take into account 
the milk provided by the cows. Supposing that, on an average, every 
cow gives 60 pails, or 180 pounds, of miik, this milk represents 1.44 pud 
of albuminous matter (the average proportion of albumen in milk being 
3.2 per cent.). Every cow thus furnishes nearly as much albuminous 
matter per year asis contained in the flesh of the full grown animal. 

Taking into account the milk, our figures will therefore have to be 
reduced by one-half. Buteven then they are exceedingly high, amount. 
ing to 6,000,000 head of cattle that would require over 12,009,000 desia- 
tin of meadows and pastures. Approximately, we may adopt as our 
final result that, in order to substitute the albuminous matter of the 
milk and flesh of our domestic animals for that obtained from our fish- 
eries, we would have to raise by 10 per cent. the productivity of our 
cattle-breeding industry and the supply of food for the same. 

These figures define (with the degree of approximation attainable . 
with the available statistical data) the position and rank the fisheries 
take in the animal food-supply of the population of Russia. It would 
of course be possible to replace it by the products of cattle-breeding, 
but only with the same prices for food. But the prices for the products 
derived from cattle are far higher than those for the corresponding 
nutritive products of fish (taken on an average, of course): 1 pud of 
albuminous matter of fish is worth less than 20 roubles [1 rouble=58.2 
cents], whereas the same amount derived from the flesh of cattle will 
be worth not less than 40 to 50 roubles; the latter food is therefore acces- 
sible to a smaller number of people. 

It is true, however, that to replace fish by vegetable food would re- 
quire very much smaller resources. To produce 3,330,000 puds of albu- 
minous matter requires, for instance, only 600,000 desiatin of rye, assum- 
ing a yield of 55 puds per desiatina exclusive of seed, or not over 900,000 
desiatin in the case of triennial farming and neglecting the meadows 
necessary for obtaining manure. 


* 1 desiatin = about 2,7 acres, 
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XXXI.—CASES OF POISONING CAUSED BY SPOILED CODFISH, 
AND THE UNNECESSARY PROHIBITION OF THE SALE OF RED- 
DENED CODFISH.* 


By Dr. E. MAURTAE. 


By a circular dated December 31, 1885, the minister of commerce in- 
structed the prefects to prohibit the sale of red codfish throughout the 
entire French territory. The prohibitory orders of the prefects, issued 
in accordance with this circular, threatened venders of reddened cod- 
fish with articles 423, 471, and 477 of the penal code, and the law of 
March 27, 1851, relative to the suppression of frauds in the sale of goods, 
i. e., they may be punished by imprisonment, fines, seizure of their goods, 
and the publication of the judgment by means of placards; moreover, 
dealers are made responsible for any cases of sickness which may be 
caused by the use of red cod. This prohibitory measure, which was 
taken in consequence of several cases of poisoning caused by spoiled 
codfish, has raised energetic protests in all the ports where fishing fleets 
are fitted out, and especially in Bordeaux, which is the most important 
center of the codfish trade. 

At the urgent request of interested parties, indorsed by the deputies 
and senators from the sea-board departments, the new minister of com- 
merce, Mr. Lockroy, has withdrawn the circular of his predecesscr, 
until fuller information on the subject could be obtained; but this with- 
drawal is only temporary and not final, as some papers have erroneously 
stated. 

We have therefore deemed it useful to make an exhaustive study of 
this whole question, and to submit the results to the Bordeaux Society 
of Medicine and Surgery and to the central Council of Public Hygiene 
of the Gironde. 

Our work is divided into five parts: 

(1) In the first we give a brief historic review of all the cases of 
poisoning caused by spoiled codfish, which, as far as our knowledge 
goes, have been noticed in the annals of science. We give at the same 
time a sketch of the symptoms which have been found to accompany 
these cases of poisoning. 

“Des accidents toxiques occasionnés par la morue avariée, et de Vinterdiction de la mise 
en vente des morues rouges.” From the Journal de Médecine de Bordeaux, vol. xv, 1886, 


p. 425. Translated from the French by HERMAN JACOBSON. 
ea 1027 
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(2) In the second we endeavor to ascertain the physical characters of 
the codfish which have produced these cases of poisoning, with the aid 
of all the information contained in the reports of the physicians who 
have treated these cases. 

(3) In the third we give the results of recent investigations relative 
to the nature of the red color of the codfish; and we show that not only 
is the red in the codfish not poisonous, but that it is not even the de- 
termining cause of the putrid change of the codfish. We endeavor, 
moreover, to ascertain under what special conditions this abnormal 
color develops, and we show the means by which it may be caused to 
disappear, or by which its development may be prevented. 

(4) In the fourth we show that all the cases of poisoning which have 
been observed must be attributed solely to the eating of spoiled codfish, 
whose flesh had already become more or less putrid. Wealso give the 
results of investigations relative to the specific poisonous matter con- 
tained in spoiled codfish. We compare the phenomena produced by 
eating spoiled codfish with those produced by other spoiled articles of 
animal food, and show the difference between these phenomena. 

(5) In the fifth we enter into some technical details regarding the cod 
fisheries, and regarding the curing and preserving of cod; we show the 
important place which this fish holds among the articles of human food; 
and we point out the evil effect which the ministerial circular of De- 
cember 31, 1885, is liable to produce on national and local commerce, 
without yielding any benefit for hygiene and the health of the people. 


IL—REVIEW OF CASES OF POISONING, IN CHRONOLOGICAL ORDER. 


(1) Case on a gun-boat in 1866, reported by Dr. Maréchal, chief physician 
of the navy. 


‘Tn 1566 there suddenly appeared on the 5th of June, in the port of 
Toulon, a sickness which fortunately was not very serious, but which, 
when night set in, had attacked about one hundred and thirty men be- 
longing to the navy. All awoke with vioient colic, followed soon by 
liquid, copious, and frequent operations, sometimes by vomiting, and 
more or less pronounced headache; nearly all the patients had a cold 
skin, and occasionally they were slightly feverish. In nearly all cases 
u very marked prostration was noticed, accompanied by profuse per- 
spiration, and an evident tendency to a syneopal condition. 

‘‘T at once began to search for the cause of these phenomena. The 
kitchen utensils were in perfect condition, but the crew had on that 
day had codfish for their meals. I had the codfish brought to me, and 
tasted it raw, after I had already eaten it cooked at the same meal as 
the crew and without producing in me the slightest inconvenience. 

‘The appearance of the phenomena was as follows: After a period 
varying between half an hour and one hundred and fifteen hours, and 
averaging from five to fifteen hours, the symptoms began to appear. 
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The first were digestive troubles, consisting at first in a feeling of dry- 
ness in the mouth and throat, which most of the patients considered 
as an excessive thirst, while some considered it as-the sharp after-taste 
of their dinner, which they hoped to overcome by drinking copiously. 
But soon, no matter whether they drank anything or not, they had a 
feeling of heaviness in the stomach, and a disagreeable bloated feeling, 
which very soon, however, turned to a severe stomach-ache. In the 
evening more than half the men were on their feet again, and on the 
following day most of them did not feel any traces of this slight indis- 
position.” ; 


(2) Case reported by Dr. Hermann, of St. Petersburg, in 1878. 


In 1878, 108 persons at St. Petersburg were poisoned by eating the 
salt and dried cod called “ stock-fisch,” which forms a common article 
of food in Russia. Dr. Hermann treated four of the worst cases. One 
of them, forty-four years of age, died after twenty-four hours; and the 
autopsy showed a hemorrhagic injection of the ileum and the larger in- 
testines. The symptoms in all cases were faintness, stupor, violent 
colic, diarrhea, vomiting, cramps in the lower extremities; pulse weak, 
a little quicker than usual; stomach elastic, no sensation of pain when 
pressed. : 

In most cases convalescence was reached on the third day; in one 
case the diarrhea lasted longer than two days. The codfish which had 
produced these cases had a bad taste and odor; and a sample exam- 
ined under the microscope showed that the muscular tissue had become 
granulous and brittle; while the streaks of the muscular fiber were no 
longer apparent. The codfish had a deep yellow color. 


(5) Case in a regiment of the Foreign Legion, at Sidi-Bel-Abbes, in 1878. 


Dr. Schaumont has published in the Recueil de mémoires de Chirur- 
gie et de Pharmacie militaires (vol. for 1878, p. 504), a report on a case 
of poisoning of the same kind, showing extremely grave symptoms. 

The case occurred in the night of April 19, 1878, in a company of the 
Foreign Legion stationed at Sidi-Bel-Abbeés, province of Oran, Algiers. 
At 9 p. m. the physician was informed that 20 men had been taken with 
violent colic, diarrhea, and vomiting. At 11 p.m. the number of pa- 
tients had increased to 64, and the condition of those who had been 
taken first became more and more serious. An hour later the number 
of patients had reached 80. In all, 122 men were sick, 17 of whom had 
to be sent to the hospital. 

‘‘ All complained at first of vertigo, headache, and nausea; the face 
became livid; then followed cramps in the stomach, and vomiting of 
food maiter, and finally frequent and violent attacks of diarrhea. At 
last the lower extremities began to grow cold, and cramps were felt in 
the calves.” 
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Dr. Schaumont and Dr. Péborde gave to the sick a draught composed 
of six drops of ether and eight drops of tincture of opium dissolved in 
a little water, and followed this up by some tea. In the morning there 
was a very noticeable improvement in all the patients. On the 21st only 
36 were sick ; on the 22d, 27; on the 23d, 16; the 24th, 15; the 25th, 14; the 

26th, 7; and on the 27th, 4, who were all convalescent on May 1. 

After having administered the most urgent remedies, Dr. Schaumont 
inquired what had occurred on the 19th, and learned that the men had 
gone to target practice in the afternoon. None of them had experi- 
enced the least inconvenience before dinner, although the heat on that 
day was excessive. 

In the evening they had taken their principal meal, composed of cod- 
fish, potatoes fried in lard, and wine. In the morning of April 20 sev- 
eral dishes containing some of the food which had not been touched 
since the evening were taken to the pharmacy of the military hospital 
to be subjected to an analysis, as well as samples of the wine, lard, and 
codfish from the stores of the commissary of the Foreign Legion. It was 
found that neither the wine nor the lard (which was white and free from 
bad odor) contained any poisonous matter. The potatoes were in per- 
feetly good condition. No copper utensil had been used in cooking any 
of the victuals. But when the dishes were opened an exceedingly 
strong and very disagreeable odor was noticed at once, reminding one 
of putrefying matter. 

The sample of codfish from the commissary was examined next. By 
its external appearance it might deceive an unskilled eye. When sub- 
jected to a careful examination, and broken into two. parts its entire 
length, it showed towards the middle a grayish portion, measuring al- 
most six centimeters [24 inches] in diameter, and completely decayed. 
When opened it exhaled a sickening odor. No poisonous substance 
was discovered in this analysis. It was, therefore, an evident case of 
spoiled codfish. 

From the above facts Dr. Schaumont arrived at the conclusion that 
the cases of sickness which occurred in the night of April 19 were caused 
by accidental poisoning by putrid codfish, which opinion was confirmed 
by the circumstance that none of the officers, who had a mess of their 
own and had not partaken of codfish, were in the least indisposed. 


(4) Case reported by Dr. Bertherand, of Algiers. 


While on a tour of inspection of the military grocery stores, Dr. 
Bertherand ate codfish with a white sauce, which produced colic and 
diarrhea. The symptoms consisted in “violent pain in the stomach, 
incessant bilious vomiting, frequent attacks of diarrhea, accompanied 
by a very painful tenesmus; general collapse, excessive thirst, dysphagy, 
acrid taste, a burning sensation along the entire esophagus, general 
cramps, and very cold extremities.” 
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The examination of this codfish showed that it had a faint putrid 
odor, and that all along the backbone, on the surface and even in the 
thick part of the flesh round the backbone, there was a very pronounced 
vermilion color. 

Several other persons who had partaken of codfish having a similar 
red color, and a certain putrid odor, experienced similar attacks of sick- 
hess. 


(5) Case reported by Dr. Heckel, of Marseilles, in 1878. 


In 1878 Dr. Heckel visted a family of fifteen persons, who had all 
been poisoned by a spoiled codfish which had the red color above re- 
ferred to. The symptoms were similar to those already described, and 
all the persons suffering from these attacks were quickiy cured. 


(6) Case on the flag-ship of the practice fleet in December, 1880. 


This case, witnessed by Dr. Bérenger-Féraud, director of the naval 
health service at L’Orient, was briefly as follows: 

On December 10, 1880, the practice fleet, commanded by Vice- 
Admiral Garnault, was engaged in gun exercises out at sea between 
Fréjus and Toulon. After this very tiring exercise, the crew partook 
of codfish at 10a. m. AtSp.m.a sailor from the admirals ship, the 
Colbert, became indisposed, experiencing violent colic, accompanied by 
vomiting. -Soon after, and during the course of the night, 35 others 
from the same vessel were taken sick. On the following day and the 
day after, 16 more were similarly affected, and in all 52 men were taken 
sick out of a force of 710 men, composing the crew of the Colbert. 

The symptoms were exactly like those already mentioned, but were 
not quite so serious, ‘‘ because convalescence or a perfect cure was 
effected after a few hours. Even the person who suffered from the most 
violent attacks was only excused from service for two days. 

‘¢On board the five other ironeclads and the two transports where 
codfish from the commissary at Toulon had likewise been used, there 
were 50 cases of sickness like the one deseribed, but none of them was 
serious. In all about 100 persons were affected, and none of these suf- 
fered more than one to two days.” 


(7) Case in the fleet at L’ Orient, on October 3, 1884. 


This case, observed and carefully described by Dr. Bérenger-Féraud, 
is of the greatest importance, and we believe that it really has been 
the determining cause of the recent ministerial circular prohibiting the 
sale of red codfish. It is, therefore, preper that we should give it 
somewhat more in detail. 

The first report on this case was published by Dr. Bérenger-Féraud 
in the Archives de Médecine navale (vol. for 188485) under the title, 
“ Htude dun empoisonnement multiple survenu 4 L’Orient par Vusage de 
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morue alterce. (Study on cases of poisoning at L’Orient by spoiled cod- 
fish). 

In amore recent treatise, published in the Annales d’Hygiéne publique 
et de Médecine légale (October, November, and December, 1885) under 
the title Recherches sur les accidents que provoque la morue altérée (In- 
vestigation of cases of poisoning caused by spoiled codfish) Dr. Bérenger- 
Féraud, has grouped together all similar cases which have come to his 
knowledge, and has produced a remarkabie monograph, showing the 
question as it stands at present in all its features. 

The number of cases which he describes 1s 7, and they are not all 
of equal importance. We reproduce the description of the last, in point 
of time, as given by Dr. Bérenger-Féraud. 

On October 3, 1884, a number of cases of sickness, occasioned by 
eating codfish from the naval commissary at L’Orient, occurred among 
the crew of the fleet stationed at that port. Of 387 men composing the 
crew of the frigate Vengeance, 175 were taken sick; 114 of these within 
twelve hours after partaking of codfish at the noonday meal. 

At the same time similar eases occurred on board the Aubette and 
among the marines; but none of these were as serious as the first men- 
tioned. On board the Awubette there were only 19 cases of sickness out 
of a total number of 978 men, and among the marines only 17 were 
sick out of a total of 746 men; the largest proportion of sick (45 per- 
cent.) was on board the Vengeance; and to these Dr. Bérenger-Feéraud 
gave his special attention. 

We should state right in the beginning that most careful investiga- 
tions very clearly determined the causes of the sickness, as neither the 
utensils in which the food had been cooked nor the water, bread, cof- 
fee, wine, or the oil used in the preparation of the codfish showed the 
slightest traces of poisonous matter. 

In most cases the following symptoms were observed soon after the 
persons had been taken sick: Stomach-ache, nausea, vomiting, attacks 
of diarrhea, sometimes accompanied by the passage of blood, and cold- 
ness in the lower extremities. Cramps in the lower extremities were 
not observed in all cases. All these symptoms were of a very pro- 
nounced bilious character. The first period of the sickness, lasting 
from two to ten hours, generally was followed by a period of reaction, 
accompanied by great lassitude. Convalescence was very rapid, and 
even those who suffered from the most serious attacks did not have to 
Stay in the hospital more than eight to ten days. In fact, in all these 
cases of poisoning the first symptoms were very alarming, but the conse- 
quences were not serious. A commission of competent men, appointed 
by the vice-admiral commanding at L’Orient, made a careful examina- 
tion of the codfish furnished by the naval commissary at L’Orient on 
October 3, and found that some of it was perfectly sound, while some 
was spoiled. 

According to the report of this commission, the change in the eod- 
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sh, which were found to be spoiled and which had caused the cases 
of sickness, ‘“‘consisted in an abnormal coloring of the muscular tissue 
of the fish. This color varied from a tender rose color to an orange-red, 
and seemed to follow certain portions of the flesh, leaving others close 
by entirely sound. ‘This change was noticed in the two muscular 
bands lying along the backbone and in the neighborhood of the head. 
The more intense the color, the more deeply did it penetrate into the 
tissues. In codfish which had some pale rosy spots it went only to the 
depth of half a millimeter [one-fiftieth inch], while in some which had 
an orange-red color it went to the depth of 5 or 4 millimeters, and even 
half a centimeter [.12 to .20 inch]. In these last-mentioned fish the 
spoiled portions exhaled a putrid odor, and at the same time the mus- 
cular fiber crumbled to pieces, having lost all consistence.” 

The above are the symptoms of cases of poisoning by spoiled codfish, 
observed and described by Dr. Bérenger-Féraud. 

In spite of the most exhaustive bibliographic researches made by us 
in regard to this subject, we have not been able to find in the numerous 
medical publications consulted by us any other cases, and, as far as 
our knowledge goes, we have not learned that any cases of this kind 
have ever occurred at Bordeaux. Our city, however, is the principal 
port of importation of codfish, and an enormous quantity of this fish is 
consumed in Bordeaux. 

Cases of poisoning by codfish are therefore extremely rare, consid- 
ering the vast quantity of codfish consumed throughout the world.. 
Such cases have only been observed among troops or on board a fleet, 
where it is well known the food is not always of the first quality, and 
where the culinary arrangements often leave much to be desired. 


II.— CHARACTERISTICS OF THE CODFISH PRODUCING CASES OF 
POISONING. 


In endeavoring to ascertain the characteristics of the codfish which 
have produced eases of poisoning like those described, we find that in 
4 out of the 7 cases the codfish did not show any red color (on the gun- 
boat, on the practice fleet, case reported by Dr. Hermann, and the case 
which occurred in the Foreign Legion at Sidi-Bel-Abbes.) 

In the St. Petersburg case—the only one where the symptoms were 
violent enough to cause death—the codfish had a deep yellow color, a 
bad flavor, and a bad odor; its flesh crumbled to pieces; in short, it 
showed unmistakable signs of putrefaction.* 

The same, or very nearly the same, physical characteristics were ob- 
served in the case which occurred in the Foreign Legion at Sidi-Bel- 


*It seems proper to state here that the only case of death resulting from spoiled 
codfish was one caused by the cod caught and prepared by the Norwegians, and 
termed “‘stock-fisch.” But ‘‘stock-fisch” never turns red. The mode of curing it is 
entirely different from that followedin France. The ‘‘stock-fisch” is cod dried, hard- 
ened, and rolled out into sticks, which are left to dry in the open air for two or three 
months. The French fishermen never cure codfish in this way. 
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Abbes. When the lids were removed from the dishes which contained 
the codfish an exceedingly strong and disagreeable odor arose at once, 
in every respect like the odor from putrid animal matter. The codfish 
taken from the commissary might deceive an unskilled eye; but when 
subjected to a careful examination, and broken in two along its entire 
length, it showed towards the middle a grayish part, measuriig hardly 
6 centimeters in diameter, and completely decayed. ‘This part when 
broken open exhaled a sickening odor. 

In the first four cases of poisoning, therefore, which are the most im- 
portant on account of the larger number of individuals attacked (460), 
no red codfish was the cause. On the contrary, this red eolor was 
noticed only in the three other cases, in which the total number of in- 
dividuals attacked was only 227 (case of Dr. Bertherand, in Algiers ; 
ase of Dr. Heckel, in Marseilles; case on the fleet at Lorient). 

The codfish deseribed by Dr. Bertherand had along the backbone a 
very pronounced vermilion color; but it had at the same time a faint 
putrid odor. The codfish which Dr. Heckel examined at Marseilles in 
1878, and by which fifteen persons were poisoned, had likewise’a red 
color. 

As regards the codfish which caused the more recent cases of poison- 
ing on board the fleet at L’Orient, they showed an abnormal color, from 
a tender rose-coior to a deep red-orange, and this color was found prin- 
cipally in certain parts of the fish (the two muscuiar bands lying along- 
side of the backbone), leaving here and there portions which were en- 
tirely sound. Especially in those codfish which had an orange-red color 
the spoiled portions exhaled a putrid odor; the muscular fiber crum- 
bled to pieces, and had lost all consistence. 

It will be seen that in the three cases where the red color was noticed 
there was observed at the same time a putrid odor and a crumbling of 
the muscular fiber—plain indications that the flesh of the codfish had 
become decayed. 

It appears from the brief examination of the physical character of 
poisonous codfish that in two-thirds of the cases observed there was no 
red color, while the putrid odor and the crumbling of the flesh were 
observed in all cases. 

There is, therefore, no reason to assume that the red color of codfish 
is an indication of their being poisonous, because on the one hand the 
most numerous and most serious cases of sickness have been caused by 
codfish which did not have its red color, and because, on the other 
hand, in cases of sickness caused by red codfish there was at the same 
time noticed a pntrid odor and the crumbling of the flesh—the only in- 
dications (we must repeat it) common to all cases, and the only ones 
which can be considered in the etiology of cases of poisoning of this 
kind. In short, these codfish did not cause cases of poisoning because 
they were red, but because they were more or less decayed or putrified. 

Although there is no absolute identity of symptoms between the cases 


| 


19] POISONING BY RED CODFISH. 1035 


of poisoning caused by spoiled codfish and cases of poisoning produced 
by other spoiled fish, or by fresh or preserved meats which have begun 
to decay, there is good reason to believe that all these cases must be 
attributed to special poisonous substances produced by the putrefaction 
of animal matter. 


HI—WNATURE OF THE RED SUBSTANCE IN CODFISH, ITS CHARACTER, 
; DEVELOPMENT, AND PREVENTION. 


Since it has been deemed proper to prohibit the sale of red codfish, it 
is evident that in the opinion of the ministry which has taken this meas- 
ure, the red codfish is the principal indication that the flesh has under- 
gone a hurtful change. But what proofs are there, and what experi- 
ments can be cited, to show that the red color of the codfish possesses 
any poisonous qualities? We shall endeavor to answer these ques- 
tions. 

In the first place, what constitutes the red color of the codfish? The 
few authors who have studied this subject do not agree among them- 
selves. It seems, however, pretty well established that this red color 
is produced by the development of a fungus, whose name varies accord- 
ing to the different authors who have described it. Thus, Mr. Fonssa- 
grives calls it the Penicillium roseum ; Mr. Heckel, the Coniothecium san- 
guineum; and Mr. Mégnin, the Coniothecium bertherandi. In an article 


‘published in the Madrid Imparcial, March 20, 1886, and cited by Prof. 


Alex. Layet, it is stated that some years ago (in 1878) attention was 
called at Gloucester and some other places in the United States to the 
red color of the fresh and dried codfish, which appeared during the 
summer months. Prof. W. G. Farlow was commissioned to-investigate 
the causes of this coloration, and it is stated in the Imparcial that Pro- 
fessor Farlow found that it was caused by an alga of the family of the 
Nosto chacce, namely, the Clathrocystis roseo-persic¢ina.* Myr, Carles, who 
has recently published the results of his researches in the Bulletin des 
travaux de la Société de Pharmacie de Bordeaux (February, 1886), thinks 
that the red color of the codfish is caused by the evolution of various 
parasites of a very primitive organization, belonging to the micrococci. 

This is also, we believe, the opinion of Mr. Gayon, professor of chem- 
istry at the faculty of sciences at Bordeaux and chief chemist of the 
custom-house, who for about two years, in conjunction with Mr. Carles, 
has been engaged in the cultivation of these small organisms. He 
writes the following: 

“When one examines under the microscope the red spots of a codfish 
one sees among the loose muscular fibers and the sea-salt erystals nu- 
merous organisms of various kinds, young and live specimens of the 
micrococcus. ‘The red color is attenuated through their enlargement: 

“Tf the surface of a red spot is dissolved in some drops of boiling 
water, and if the liquid obtained is carefully stirred in codfish broth or 


- *See F. C. Report for 1878, p. 969, and F. C. Bulletin for 1887, p. 95. 
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poured on moist pieces of muscle of codfish, it will be found that after 
having been kept in a stove heated to from 30° to 35° C. [89° to 95° F.] 
red color develops and gradually covers all the parts exposed to the 
air. The microbes causing this coloration are, therefore, aérobies (pro- 
duced by the action of the atmosphere). 

‘By successive experiments, and by varying the physical and chem- 
ical conditicns, Messrs. Carles and Gayon succeeded in eliminating a 
large number of live organisms; and when they closed their investiga- 
tions there were only two kinds left, a bacillaria and a micrococeus, 
which, when mixed, invariably produced the red color, although it 
could not be determined which part each took in this process. It is 
remarkable that these infinitesimal organisms can live on sea-salt; they 
even develop on salt erystals which are merely moist, but not on all 
kinds of salt.” 

On the other hand it appears from recent investigations made in the 
hygienic laboratory of the medical school of Bordeaux, by Drs. Layet, 
Artigalas, and Ferré, that ‘‘in examining the red matter of the codfish 
under the microscope we find, after it has been dissolved in water or glyce- 
rine, that it is composed of (1) crystals of sea-salt; (2) lanceolate lam- 
ella; (3) a granular substance; (4) muscular elements; and (5) special 
elements, resembling in shape the elements called sarcines, found not 
only in decaying buat also in sound substances. They represent quar- 
ters of a sphere joined by a common diameter. Taken by themselves, 
each one of these elements is transparent and colorless, but when 
grouped in masses, forming several layers, it can easily be seen that 
the center has a rosy color. The coloration, therefore, seems to be due 
to the greater or less quantity of these elements. One of the gentlemen 
who made these experiments was of opinion that the red color was pro- 
duced exclusively by the sareinoid elements. 

The three gentlemen arrived at the following conclusions as the result 
of their microscopical examination: 

(1) There are, on the surface of the codfish showing a red color and 
in the interstices between the bundles of the surface muscles, special 
organisms of a vegetable nature which constitute the coloring elements. 

(2) These elements are found in masses, together with a granular sub- 
stance composed of single or double grains, zooids, and detritus. 

(3) These colored masses are particularly dense round the salt erys- 
tals, appear to penetrate with them into the interstices between the 
bundles of muscles, and to reach small cavities when these open on 
their level. 

It was important to know whether these small cavities were found in 
the sound codfish, without red color. This could easily be ascertained. 
Cuts made ina sound codfish showed these cavities formed of radiating 
lamella, more or less filled with detritus. They are, as in the red cod- 
fish, found in the first central muscular layer, in the shape of grains 
producing a screeching noise when rubbed on a plate of glass. 


[11] POISONING BY RED CODFISH. 103 


This kind of corrosion of the muscular fibers must, therefore, be at- 
tributed to an entirely different cause than the development of the red 
color. It is probably a normal production in the codfish during the 
salting process. 

In the red codfish no other change is noticed in the muscular tissue, 
except the formation of small cavities which are found in the salt, white, 
sound codfish; but the red color penetrates into the flesh, continues to 
develop, and gains in intensity. 

In an additional note, Dr. Layet states that the small organism com- 
posing the red part of the codfish is not a fungus, but rather an alga, 
belonging to the family of the bacteriacec. 

We shall not say any more regarding the composition and nature of 
the red of the codfish, as we desire that our article shall keep the char- 
acter of a practical hygienic treatise. Whatever may be its nature, the 
red is evidently a parasitic growth in the flesh of the codfish. So far 
as our knowledge goes, there is not a single proof of the poisonous char- 
acter of this parasite, while proofs of the contrary abound. 

We first give the opinion of Dr. Dumas, of Cette, vice-president of 
the hygienic council of Hérault, as given in the treatise of Mr. Béren- 
ger-Féraud. Dr. Dumas says: “This fungus is not poisonous in itself, 
which fact has been sufficiently proved by direct experiments made by 
the codfish dealers of Cette, who, as well as their employes, have many 
a time eaten rose-colored and red codfish, which was otherwise per- 
fectly good, without being in the slightest inconvenienced thereby.” 

Mr. Bérenger-Féraud adds that the employés of the commissary’s 
department at L’Orient have frequently made the same experiment with 
exactly the same result. He does not believe in the poisonous charac- 
ter of the red of the codfish, and bases his opinion on the circumstance 
that he has many a time seen people eat rose-colored and even red cod- 
fish which had no putrid odor without causing any indisposition, and on 
the fact that Mr. Degorce, principal pharmacist of the navy at L’Orient, 
has frequently found this same fungus in otherwise perfectly sound cod- 
fish, and that fish containing these fungi have repeatedly been eaten with- 
out causing any disturbance of the digestion, so that it can certainly 
not be termed a poisonous fungus. Mr. Mégnin is, as far as we know, 
the first who has given red codfish to live animals (dogs and rabbits). 
The result of his experiments was entirely negative, as these animals 
showed no symptoms of indisposition. He, therefore, reached the con- 
clusion that this fungus is not poisonous. 

Dr. Carles, of the School of Medicine of Bordeaux, also maintains that 
the red of the codfish is not injurious to health. He calls to mind the 
fact that the city of Bordeaux, which for the last two years has been 
right between two dangerous cholera centers, has remained entirely 
free from any case of sickness resembling cholera, in spite of the enor- 
mous quantities of red codfish from the suburban drying establishments 
which were consumed in the city every day. 
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Professor Layet, in his recent “ Note sur le rouge de la morue” (notes on 
the red of the codfish), states that “the red in itself cannot be considered 
as the cause of poisoning by spoiled codfish, but that the poisonous 
character depends entirely on the state of putrid decay of the fish.” 
For more than a week he fed two cats exclusively on red codfish, and 
these animals were not in the least inconvenienced thereby. 

We have fed two hunting dogs of medium size on a codfish which 
was strongly tainted with red, and neither of these dogs experienced 
any disagreeable consequences. The codfish was given to them mixed 
with bread soaked in tepid water. It should be stated, however, that 
this fish when split open along its entire length did not emit any putrid 
odor, and that its flesh had preserved its normal.consistence. 

We ourselves have repeatedly eaten red codfish without being incon- 
venienced, and we know many places in the southwest of France where 
the codfish sold by the small dealers frequently has a red color. 

If one considers, on the other hand, that the greater portion of the 
codfish received in our colonies, in the Antilles, in Réunion, and in 
eastern countries has always more or less of a red color, produced by 
the influence of the great heat, and that the people of these countries 
have been in the habit of eating such codfish every day, from time im- 
memorial, without experiencing any injurious consequences, we are 
forced to the conclusion that the red color of the codfish has nothing to 
do with the poisonous nature of the decaying flesh. 

But, it will be said, if red codfish are not injurious to health, why 
has their sale been prohibited, as a hygienic measure? Here the ques- 
tion becomes somewhat complicated. 

Mr. Bérenger-Féraud says in his treatise: ‘If the red is not poison- 
ous in itself, it seems certain that, when closely examined, it acts in a 
powerful manner in producing or aiding the decay of the codfish, and 
the decay always began, as far as the codfish served to the garrison at 
LV’Orient is concerned, coincident with the appearance of the reddish 
color. In those parts which first turned red, and in their immediate 
surroundings, the flesh was first noticed to become soft, moist, and 
crumbling, and finally the putrid odor first began to show itself in these 
parts.” 

Further on the same author states: “In my opinion, therefore, the cod- 
fish sometimes undergoes a change whose first indication is the growth of 
the red cryptogam referred to. It is true that this eryptogam, in itself, 
has not the property to render the flesh poisonous, but it will, under 
certain special conditions—tor instance, when the weather has for some 
time been moist and hot—favor a putrid decay of a greater or less por- 
tion of the codfish.” 

According to Dr. Bérenger-Féraud, therefore, the red, although not 
poisonous in itself, is one of the determining causes of the putrid decay 
of the codfish. It probably (the author is not absolutely sure) hastens 
the putrid decay of the flesh; and this is ‘the only effect of the kind | 
which it produces, 
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This opinion appears to us to be based on an inaccurate interpreta- 
tion of the facts. We agree that this is only a supposition, but the 
authoritative character attaching to it from the high standing of the 
author has caused it to be accepted as true in government circles. The 
minister reasoned in the following manner: Because the red color of 
the codfish causes and aids its putrid decay, we shall prohibit the sale 
of red codfish, and thus cause all danger of poisoning to disappear on 
the well-known principle that when the cause is removed the effect will 
cease. This mode of reasoning would be correct if the basis on which 
it rests were sound, but so far the relation supposed to. exist between 
the red color of the codfish and its poisonous putridity has not been 
sufficiently proved. 

If the opinion of Mr. Bérenger-Féraud is well founded, the degree of 
poison in the flesh of a codfish should be in the direct ratio of the ex- 
tent and intensity of the red color. But the very contrary is the case, 
because in by far the larger number of cases of poisoning by spoiled 
codfish and in the most serious cases there was no red color. In a 
second category of facts, it is true, the codfish which had been eaten 
were red, but we believe to have shown sufficiently that these fish did 
not produce cases of sickness, because they had this abnormal color, 
but because they were at the same time spoiled and partly putrid. 

In short, the more or less advanced stage of putrid decomposition of 
codfish, no matter whether they are red, gray, yellow, or white, is, in 
our opinion, the sole cause of the poisonous character of their flesh. 

In order to maintain authoritatively, as Mr. Bérenger-Féraud has 
done, that the red color—although inoffensive in itself—favors the putrid 
decomposition, and should be considered as the first cause of the poison- 
ous nature of the flesh, it ought to have been proved, in the first place, 
that all the codfish which produced cases of poisoning were more or 
less impregnated with the fungus referred to above. But this proof has 
not been furnished. On the contrary, ithas been clearly shown that this 
cryptogamic vegetation has been observed only on a small number of 
the codfish which produced cases of sickness; from which we think we 
can draw the conclusion that the presence of the red color on these fish 
is Simply a coincidence and a sort of unimportant phenomenon. 

Although the red color is found both in sound and spoiled codfish, it 
is none the less true that, from a commercial point of view, to which we 
shall soon have occasion to return, codfish which have that color are 
slightly depreciated in value in our French markets, where whiteness 
of the flesh is the principal recommendation of acodfish. It seems that 
this was not always so, for we read in a popular almanac for the year 
1838 that red codfish was at that time considered the best; a proof that 
the popular taste changes in course cf time, and that red codfish are 
not a new thing. In hot countries, especially in the Antilles and in 
Réunion, consumers even to this day give the preference to red codfish, 
which they term ‘ sawmonée” (salmonitied). 
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Endeavors have been made to find what might be the cause of the 
red color in codfish. It has been noticed more frequently during the 
last twenty years. Sometimes it is found in all the codfish of one con- 
sigument, and sometimes there is not one which has a red color. It 
seems that moist heat favors its development. It has been observed 
that entire cargoes of codfish which had kept white during the voyage 
from Newfoundland to Bordeaux rapidly turned red only a few days 
after their arrival at the latter port. 

According to Dr. Dumas some dealers have observed *“ that the rose 
color shows itself most frequently when Mediterranean salt has been 
used in salting codfish, while the salt from the west of France produces 
the contrary effect, and they think that this result is due to the pres- 
ence in the salt from the west of France of a larger quantity of small 
earthy particles. These particles, although rendering the salt less pure, 
would therefore have at least this advantage, that they prevented the 
codfish from turning red. But as this salt gives to the codfish a yel- 
lowish color, which is not very agreeable to the eye, most people prefer 
to use the Mediterranean salt.” 

This opinion regarding the special influence of the Mediterranean 
salt on the development of the red color is not shared by all dealers; 
but it is nevertheless interesting to note, because it raises the question 
as to the influence of the salting on the production of parasitic germs 
in albuminous matter. 

According to Dr. Layet there are facts, proved by actual practical ob- 
servation, which seem to show this influence of the different methods of 
salting on these small organisms in other substances than the red of the 
codfish, as for instance, the appearance of red color in the Norwegian 
sardines; and there are likewise facts, proved by experiments, which 
clearly establish the influence of sea-salt op the development of mierobic 
germs. Miguel has clearly shown that, according to the quantity of 
salt added to the liquids which serve as elements of cultivation for 
schizomycetes, these show themselves in greater or less quantity ; a cer- 
tain quantity favors their development, while a different quantity almost 
entirely prevents it. 

We have already given the opinion of Professor Farlow regarding the 
red color of the codfish. According to the Spanish journal which has 
published Professor Farlow’s opinion, he examined the Cadiz salts, which 
showed a slight rose-colored tinge, and arrived at the conclusion ‘that 
the Oadiz salt, as it cumes into the hands of fishermen, is already impreg- 
nated with a considerable quantity of the clathrocystis,” and that this 
plant develops on the codfish whenever the temperature is sufficiently 
high (above 65° F.) 

Let us now hear what Mr. Carles has to say on the subject: 

“Tt isa very delicate matter to show precisely whence come the germs 
of this red coloring, especially in the absence of samples of the different 
substances with which the codfish has come in contact from the time it 
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is caught till its arrival in the port of destination. But everything leads 
us to suppose that the origin of the trouble is in the salt; and if the 
germs develop on salt fish with an intensity which varies in different 
years—i, ¢., according to the temperature, the condition of the atmos- 
phere, ete.—the codfish must, in order to become a fertile soil for the 
parasite, have commenced to isto on the surface.” 

In short, it may be said that all the naturalists who have occupied 
Bie miacives with this question and the codfish dealers agree in con- 
sidering the salt as one of the principal causes of this cryptogamic vege- 
tation. But so far this is only a supposition, which, in spite of its great 
probability, needs to be confirmed by experimental investigations con- 
ducted on scientific principles. We know that Messrs. Layet, Artigalas, 
and Ferré, of Bordeaux, and Dr. Heckel, of Marseilles, have undertaken 
this task, and we shall probably soon learn the results of their investi- 
gations. 

Several means have been proposed to prevent the development of 
red in the codfish, but so far none has proved sufficiently practical to 
be employed. Salicylic acid, borate of soda, sulphite of soda, a freez- 
ing process, etc., all have Been mentioned. By a ministerial circular of 
February 7, 1851, the application of salicylic acid to articles of food 
was prohibited. This method, therefore, could not be employed. As 
regards borate of soda, by which it has been proposed to replace the 
salt, and the freezing process, it must be said that these methods are 
too expensive to be employed to any extent 

As far as we are concerned, and until something better is found, we 
freely give the preference to the means indicated by Mr. Carles, which, 
if they do not altogether kill the germs, at least prevent ae spread. 
These means are the following: 

(1) Careful. washing of the fresh codfish, so as to remove all impuri- 
ties from the intestines. 

(2) Using salt obtained from mines, which is free from all germs, and 
contains fewer deliquescent magnesian salts. 

(3) Washing and disinfection of the vessels by fumigation with sul- 
phurous gases. 

(4) Disinfection, by the same means, of the material, the ground, and 
the walls of the drying-houses. 

(5) Removing at once from the drying-houses all organic detritus 
produced by the washing of the fish and their immediate disinfection 
by sulphates of iron or copper. 

(6) A final washing of the fish in water from which all organic prod- 
ucts and deliquescent salts have been carefully removed. 

This question of the influence of the salt on the production of the red 
color in codfish naturally leads us to speak of the codfish termed ‘ soft- 
salted ;” that is, insufficiently salted. It is certain that these codfish 
spoil more easily than others, and may therefore cause cases of poison- 
ing similar to those which have been described. Otherwise they are 
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much less subject to being infected by red color than those which have 
been well salted. When fresh—and even when dried—they exhale, 
according to the statements of dealers whom we have consulted, a very 
strong odor of garlic; their flesh is soft, and an impression made with 
the finger will remain. When cooked they exhale a putrid odor, char- | 
acteristic of their decay, which generally prevents people from eating 
them. 

There are * soft-salted” codfish which accidentally have been badly 
salted at the fishing stations. Their number, however, is small; but 
there are large quantities of badly salted codfish simply owing to the 
fact that the fishermen, with the view to making greater gains, have 
been too saving with their sait. Insufficiently salted codfish keep a 
much larger quantity of water in their flesh than well salted ones, and 
consequently weigh heavier when they reach the French ports, where 
they are sold by weight. 

This method of insufficiently saiting codfish can not be censured too 
severely, and dealers can not be too careful in this respect, as both from 
a hygienic and from a commercial point of view the consequences may 
be most deplorable. 


IV.—NATURE OF THE POISONOUS SUBSTANCE CONTAINED IN PUTRE- 
FIED CODFISH. 


The cases of poisoning observed, which we have described in the 
first part of this treatise, prove beyond a doubt that spoiled codfish 
contains a poisonous substance which, when eaten, is liable to cause in 
human beings more or less serious cases of sickness resembling cholera 
in its symptoms. We deem it proper to enter somewhat into detail re- 
garding the nature of this poison; and it may be stated here that there 
are weighty reasons for supposing that the poisonous substance of pu- 
trefied codfish is a cadaveric alkaloid or ptomaine. 

This last-mentioned word was introduced to science in 1872 by Pro- 
fessor Selmi, of Bologna, who first of all toxicologists called attention 
to the existence of small quantities of poisonous alkaloids which could 
be extracted from human bodies, which had not been poisoned, after 
having lain in the ground forsome time. He proposed for these poison- 
ous substances the name ptomaie (from the Greek word zrapa, cadaver), 
and pointed out the possibility of confounding these substances with 
vegetable alkaloids. In 1870 Selmi’s attention was for the first time 
directed to the existence of these alkaioids. He produced, according 
to the method of Stas, from the entrails of a man who was supposed to 
have been poisoned an alkaloid which he could not identify with any 
of the poisonous alkaloids hitherto known. But it was only in 1874, 
and later, in 1878, that Selmi again took up this question and made ex- 
periments on a large scale on human bodies which had been buried for 
several months. By these experiments Selmi established, beyond the 
shadow of a doubt, the fact that poisonous alkaloids will develop in the 
course of putrefaction. 
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This study of the ptomaines from a toxicological point of view has 
been continued in France by Messrs. Brouardel and Boutmy. In 1881 
Messrs. A. Gauthier and Etard, taking up Selmi’s work, isolated the 
products from a large number of putrefying fish from the volatile bases 
belonging to the pyritic series, which were the first of these interesting 
compounds to be analyzed. The physiological action of these alkaloids 
varies greatly; some are only poisonons for animals, while others pro- 
duce symptoms similar to those produced by strychnine, morphine, and 
veratrine. 

Our knowledge of these substances, some of which are extremely 
poisonons, is still very rudimentary. A large number, however, of new 
and well-established facts have increased our knowledge since 1850, 
when Stas, in connection with the celebrated Bocarmé affair, discovered 
a method of separating the alkaloids, which bears his name. But, on 
the other hand, many new alkaloids have been discovered since that 
time whose poisonous character has hardly been demonstrated, or which 
as yet has not been shown atall. Mr. Duvillier, professor of chemistry 
in the medical school of Algiers, has discovered a large number of these 
cadaveric alkaloids in the flesh of spoiled codfish, which Dr. Berther- 
and had submitted to him for analysis in 1878. This chemist by follow- 
ing the Stas method succeeded in obtaining the characteristic reaction 
of ptomaines (precipitate of Prussian blue by prussiate of potash and 
perchlorate of iron). 

Mr. Degorce, principal pharmacist of the navy, did not obtain the 
same result in his examination of spoiled codfish from the port of L’Ori- 
ent. He says in his report to Mr. Bérenger-Féraud: ‘50 grams of eod- 
fish, taken from those parts of the fish which were rose-colored, were 
treated according to the Stas method, and did not show any traces of 
organic alkaloids or ptomaines.” This negative result is not surprising. 
It is, on the contrary, only another proof that the poisonous substance 
of spoiled codfish is not found in its red portions; and it is more than 
probable that, if this chemist had sought for ptomaines, not in the red 
portions, but in the positively putrid flesh of the codfish, he would have 
found them. 

Other experiments have confirmed the presence of ptomaines in putre- 
fied codfish. Brieger discovered, besides the alkaloids which are gener- 
ally found in spoiled articles of animal food, a particular ptomaine, 
which he has called gadinine. Mr. Brieger has made experiments on 
ptomaines developed in digested fibrine, in spoiled milk, putrefied fish, 
spoiled cheese and gelatine, and putrefied yeast. According to him, 
putrefied milk produces a poisonous base neurine, and a non-poisonous 
base neuridine. The poisonous quality of newrine is ten times stronger 
than thatofcholine. Newrine is the characteristic alkaloid of putrefied 
meat. In the long run, these alkaloids are destroyed by the process of 
putrefaction. Decayed fish produces neuridine, diamine ethylene, mus- 
carine, similar to that of mushrooms, and a new. base, gadinine and 
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rimethylamine. Most of these ptomaines have been reproduced by 
synthesis. 

Professor V. K. Anrep, of Kharkov, Russia, had occasion to observe 
several cases of poisoning by salt sturgeon, five of which were fatal, 
and found on investigating the nature of the poison that it was a pto- 
maine. He examined matter drawn from the gastro-intestinal canal of 
one of the victims (blood, liver, brain, and milt of the sturgeon), and 
likewise the urine of one of the persons who had died, and he found in 
both cases a substance identical in its physical and chemical properties 
as well as in its physiological action on animals. This ptomaine ap- 
peared in the shape of a solid amorphous substance, having strongly 
pronounced alkaline properties, and of an exceedingly strong, poison- 
ous character. Not very soluble in water it produces salts of a very 
great solubility. Its principal characteristic is its great firmness. 

When given to animals (dogs, rabbits, frogs) it very soon produced 
the same symptoms which had been observed in human beings. In 
human beings the eating of poisonous fish invariably produced in a few 
hours (never more than twenty-four) great lassitude;a sensation of 
cold -with violent pain in the stomach, vomiting, dryness of the 
mouth and tongue, excessive thirst, a weakened sight, ptosis, and dila- 
tion of the pupil of the eye, cold extremities, difficult respiration, pre- 
cordial anxiety, a slow pulse, considerable prostration, and gradual 
diminution of the temperature of the body. In fatal cases the cardiac 
and respiratory functions do not recover their normal condition and the 
sight becomes very weak. These symptoms are followed by cyanosis 
of the face, paralysis of the bladder and intestines, and great difficulty 
in speaking or even uttering sounds. “Death occurs on the second day, 
or sometimes on the third or fourth. 

Bocklisch found that codfish and perch undergoing a process of putrid 
fermentation yielded different products. Healso made an investigation - 
regarding herring, which frequently, when decayed, cause cases of 
poisoning. He succeeded in extracting from the brine of herring the 
following bases: trimethylamine, dimethylamine, and methylamine. Inthe 
flesh of a decayed herring he found cadaverine (discovered also by 
Brieger), diamine-ethylene, gadinine (discovered by Brieger), and putre- 
scine, aS well as methylamine and trimethylamine. 

This question, which is still but little known and has not been suffi- 
viently studied—that is, the question of poisons produced in decaying 
erganic matter—has been treated from a more general point of view by 
Mr. Netter in an excellent treatise published by him in 1884 in the Ar- 
chives générales de Médecine. The author attributes to these poisons, 
the study of which has hardly been begun, the cases of poisoning known 
as bolutism and allantiasis, which sometimes occur after partaking of 
certain articles of food, especially preserved meats and spoiled sausage. 
The following are, according to Mr. Netter, the symptoms of bolutism: 

“Two stages may be distinguished; one of irritation and one of 
paralysis. Eighteen hours after the food has been partaken of the 
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patient complains of an uncomfortable feeling, general lassitude and 
pain and a heavy feeling in the epigastrium. He has no appetite; but 
‘instead nausea, attacks of retching and vomiting. There is pain in 
the abdomen, which is frequently swollen and extended. Sometimes 
diarrhea sets in at the very beginning, but it is soon followed by con- 
stipation, which generally is very severe. There is an extraordinary 
dryness in the mouth and throat, which frequently rises to a burning 
sensation. Only in rare cases these symptoms are accompanied by 
chills. The head aches. 

“ On the second or third day the paralytic stage commences. At first 
this shows itself by attacks of vertigo, an uncertain step in walking, 
and heavy respiration. The sight becomes dim and the pupil of the 
eye is dilated. On the third or fourth day the upper eyelid falls down, 
the pupil is immovable and insensible. Then follow attacks of choking 
and cough, reminding one of croup. From the fourth to the tenth day 
dysphagy becomes more pronounced, and it now becomes impossible 
to swallow anything. All secretions are suppressed, with the exception 
of the urinary secretion; constipation becomes settled, the faintness of 
sight becomes amaurosis, and the hoarseness becomes speechlessness ; 
the sense of touch is entirely lost. The patient can no longer move the 
tongue. The paralysis of the members becomes complete; the skin is 
cold, the pulse slow and feeble, and the beating of the heart can no 
longer be noticed. One fainting spell follows another, and respiration 
ceases. Finally the patient dies with every indication of complete and 
utter exhaustion. Sometimes death is accompanied by convulsions. 

“This is the course in fatal cases. Death, which follows in one-third 
of all the cases, occurs during the first ten days. At the autopsy noth- 
ing can be discovered but a congestion of most of the viscera. Rigidity 
sets in slowly, and putrefaction likewise makes its appearance very 
slowly.” 

These morbid phenomena of bolutism differ far too much from those of 
‘ poisoning by spoiled codfish to allow us to draw the conclusion with 
Bérenger-Féraud that they both are produced by the same cause, by : 
poisonous substance having varying effects, according to its different 
degree of strength. It seems much more natural to suppose that the 
putrefaction of animal matter produces different poisonous substances, 
according to the nature of the matter in which they are developed. 

This appears very clearly from ail the recent researches and from 
the different symptoms which have been observed both in cases of 
accidental poisoning by decayed food substances of animal origin and in 
_ physiological experiments. 

Mr. Bérenger-Féraud himself recognizes the decided difference of the 
symptoms of the two cases. “In cases of poisoning by spoiled codfish,” 
he states, “we notice immediate attacks resembling that of cholera, 
and after this tirst stage has been passed the condition of the patient 
improves very regularly and rapidly. In bolutism, on the other hand, 
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there are two stages, one of irritation and the other of paralysis, and 
after a short and deceptive period of improvement the special symptoms 
begin to show themselves—paralysis of the limbs, eyelids, ete.; symp-° 
toms which have never been known to follow the eating of spoiled cod- 
fish.” It is truly astonishing that the author, after making the above 
statement, nevertheless arrives at the conclusion that there is a com- 
plete etiological identity between the two cases. 

For our part we can not share this view; and we find a new proof of 
the decided difference between the two poisonous substances by exam- 
ining the different symptoms by which these two cases of poisoning are 
followed. 

Poisoning by spoiled codfish, which we propose to designate by gadin- 
ism, in order to distinguish it from other cases of poisoning of the same 
kind, has only resulted in death in a single case (in St. Petersburg) 
among 700 persons who had been poisoned. Bolutism, on the other 
hand, very frequently causes the death of the victims, as will be seen 
from the following facts from Mr. Netter’s treatise already referred to: 

In 1799, on a farm in Suabia, 5 persons were taken sick from eating 
spoiled meat-balls, and 4 of them died. In 1808, Jaeger observed 25 
cases, in 11 of which death followed. In 1820, Kerner observed 76 
cases, of which 37 were fatal; and in 1822, 155 cases, in 86 of which 
death ocurred. 

The objection might be raised against these statistics that they are 
of ancient date, of foreign origin, and that the study of these cases 
doubtless left much to be desired. But the opinion which we have 
adv anced regarding the probability of the existence of different poison- 
ous substances in decayed articles of food of animal origin is not merely’ 
based on a comparison of the symptoms of bolutism described by Mr, 
Netter and the symptoms observed in cases of poisoning by spoiled 
codfish and on the different course of the illness following these two 
kinds of poisoning; it is also based on the comparative examination 
of a certain number of more recent cases of poisoning by animal sub- 
stances of the most varied character, in which the symptoms showed 
essentially different characteristies. 

it is impossible to give in this place a detailed account of all these 
cases without exceeding the limits allowed for this article. We shail 
content ourselves to enumerate them and to indicate the sources from 
which they have been taken, so that our readers, if they desire it, may 
study these sources, and ascertain the truth of our assertions: 

(1) Cases of poisoning produced by the eating of mussels, communi- 
cated by Dr. E. Monod at the session Society of Public Hygiene of 
Bordeaux, December 5, 1883 (Revue sanitaire de Bordeaux, January 25, 
1884). 

(2) Case of poisoning by eating Portuguese oysters during the month 
of August, observed by Dr. Méran (Revue sanitaire de Bordeaux, Janu- 
ary 25, 1884). 


[21] POISONING BY RED CODFISH. 1047 


(3) Case of poisoning from eating the roe of flounder, reported by Dr. 
Rondot (Revue sanitaire de Bordeaux, January 25, 1884). 

(4) Case of poisoning from eating preserved turkey which had become 
spoiled, communicated by Mr. Darnet, a pharmacist of Soulac at the 
session of the Society of Public Hygiene of Bordeaux, December 5, 
1883 (Revue sanitaire de Bordeaux, January 10, 1884). 

(5) Poisoning by the flesh of a goose, reported by Brouardel in Hoff- 
man’s Traité de Médecine légale. 

(6) Poisoning by the spoiled flesh of a turkey, communicated to the 
Academy of Medicine of Dublin at the session of January 18, 1884. 
(Revue sanitaire de Bordeaux, March 10, 1884). In this connection the 
author recalls other cases of poisoning by spoiled meat, observed by 
Van der Corput, Klein, and Ch. Cameron. 

(7) Case of poisoning by smali mussels; reported by Dr. J. Turle in 
the Sanitary Record, January 15, 1884. This was a case of the death 
of a person who had eaten about a handful of these small shell-fish, 
bought in the Finchley market. Four hours after eating them he was 
taken with violent attacks of colic, followed by utter prostration, and 
death after thirty hours. 

(8) Poisoning by eating snails; reported by Dr. Dumas, of Cette, in 
1873. Several persons who had partaken of snails were taken with 
intestinal troubles, nervous symptoms, vertigo, headache, delirium, ete. 
(Revue sanitaire de Bordeaux, March 10, 1884). 

(9) Poisoning by spoiled meat. This case occurred at the Bordeaux 
fair in October, 1884, in a family of strolling actors, three of whom 
died (Revue sanitaire de Bordeaux, October 10, 1884). 

(10) Poisoning by spoiled English preserved beet, March 26, 1881, 
on board the English pleasure yacht Amy, in the harbor of Villefranche 
This was observed and described by Bérenger-Féraud in his treatise 
Sur les accidents que provoque la morue altérée (cases of sickness caused 
by spoiled codfish). 

(11) Poisoning by cheese, in Michigan (Revue sanitaire de Bordeaux, 
January 25, 1885). 

(12) Poisoning by meat from a sick calf (Echo vétérinaire belge; Art 
médical de Bruselles, June, 1885, and Revue sanitaire de Bordeaux, 
September 25, 1885). In this last-mentioned case 10 persons were pois- 
oned, and 1 died. The man who died, and a woman, showed typhoid 
symptoms. ‘The others, whose cases were not so severe, were attacked 
by headache, violent diarrhea, and intense colic for two days. The 
patients, moreover, suffered from a very paintul dysury, and the urine, 
which flowed out drop by drop, was as black as ink. 

(13) Numerous cases of poisoning by mussels; communicated to the 
Berlin Society of Medicine by Dr. Virchow, at its session of November 
18, 1885. 

The cases occurred in one of the docks of Wilhelmshafen on the North 
Sea. After two vessels had entered the dock, and after the water had 
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been let out, it was noticed that these vessels were covered with an 
innumerable quantity of mussels. The workmen gathered them, had 
them cooked, and partook of them with their families. After a few 
hours 19 persons (13 men, 5 women, and 1 child) were taken seriously 
ill. Four died; the first, three-quarters of an hour after having eaten 
the mussels; the three others several hours later. We should state that 
these two vessels were not covered with copper. 

The symptoms observed after eating only from five to six mussels 
were in all cases the same. The teeth of the patients seemed blunted ; 
they experienced an itching sensation in the hands and feet, but no head- 
ache. An excitement like the one produced by alcohol soon gave way 
to a feeling of depression; the pulse varied between 80 and 90; the tem- 
perature of the body did not increase; the pupil of the eye became 
dilated, but the vision did not become dim; convulsive movements of 
the hands were noticed, great feebleness in the lower extremities; no 
diarrhea. During the last stage there were general chills, anxiety, a 
feeling of oppression, and finally the patients died, without having lost 
consciousness for a single moment. 

At the autopsy the intestines showed symptoms of inflammation of 
the bowels, which confirms the opinion of Orfila as to the irritating action 
of the poisonous substance. 

Professor Virchow gave some of these mussels to dogs, cats, rabbits, 
and frogs; and all these animals died after having eaten a very small 
quantity. Thus, the largest dog had only eaten from six toseven mussels. 
A eat licked a very small quantity of the liquor from the mussels left 
in a dish and was taken violently sick. The poison must, therefore, 
have been very strong. Dr. Schmidtmann, the physician of Wilhelm- 
shafen, who observed all these cases of poisoning, believes that it was 
ptomaine. Vireboav is inclined to consider it as a chemical poison. In 
either case it must be admitted that the mussels produced this poison, 

Tn thé Japan seas there is a species of fish which for several months 
during the year becomes poisonous, while during the remaining portion 
of the year it may be eaten with impunity. Does not this fact agree 
with the supposition of a kind of virulence showing itself at the time of 
reproduction, and might not this virulence be the result of the develop- 
ment of a normal or accidental ptomaine, resembling the substance de- 
scribed by Balbaud (in Etudes sur ’empoisonnement par les moules, 
Paris, 1870), and termed by him molluscine (?) 

It is probable, however, that musseis may also become poisonous by 
the beginning of the putrefying process, which would agree with the 
circumstance that these cases of poisoning are more frequent during 
the hot season. However this may be, the variety of symptoms ob- 
served in most of the cases justifies the opinion that spoiled articles of 
food of animal origin contain ptomaine or different chemical poisons. 
The clinical observation therefore agrees entirely with the chemical ob- 
servation, which has already isolated and characterized several of these 
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poisonous substances. Much remains, doubtless, to be done, both from 
a chemical point of view and from that of physiological experimenting, 
in order to throw full light on this but little explored field of the toxi- 
cology of cadaveric alkaloids; but the results which have been reached 
thus far justify the hope that science will finally succeed in solving all 
the knotty problems of this question. 

We will close this chapter by the report of a personal experience re- 
garding the eating of putrefied codfish: During the first days of April 
two reliable codfish dealers of our city furnished me, at my request, with 
a number of dried codfish which had been.more or less tainted with red; 
and three of the oldest and most decayed codfish which could be found 
among the refuse of their drying-houses. 

These three codfish, three years old, and destined to be sold as grease, 
showed all the signs of putrefaction—a putrid odor, and flesh which 
throughout was of a brownish color, and easily crumbled to pieces. 
The outside showed many red spots scattered irregularly over the entire 
body. at 

I gave these three old codfish, raw, and without being prepared in 
any way whatever, to three dogs of the physiological laboratory of the 
Faculty of Medicine, which Professor Oré kindly piaced at my disposal. 
None of these three dogs were inconvenienced thereby. They neither 
vomited, nor had they attacks of diarrhea, or any other symptoms of 
sickness; and still the codfish of which they had eaten was old and 
thoroughly decayed. 

May we conclude from this experiment that the eating of such cod- 
fish would not produce cases of sickness in a human being? I do not 

believe it. Dogs are in the habit of eating all sorts of impure matter, 
and putrefied substances, without suffering any bad consequences. 

The same would hardly be the case with man, whose stomach is of a 
much more delicate organization; and one should be careful not to 
draw any conclusion as regards man, as to the harmless character of 
spoiled articles of food, from cases in which dogs ate such articles with 
impunity. To make the experiment complete, I should also have eaten 
of the spoiled codfish, but I freely confess that I did not have the cour- 
age to let my scientific devotion go so far. JI contented myself by eat- 
ing red, but otherwise sound, codfish at two consecutive meals; and I 

‘an state that I digested it perfectly without the least trouble, like all 
the members of my family who partook of it with me. 

It may, therefore, be considered as settled that the red codfish has no 
hurtful quality, and that dogs could eat, without being in the slightest 
inconvenienced, raw codfish, three years old, intended to be used for 
grease, and showing every sign of putrefaction. Should we admit that 
the poisonous products of putrefied codfish do not act on dogs, or that 
these products, poisonous at a certain given time, are finally destroyed 
by the process of putrefaction? These questions can only be solved 
by new researches, and by much more numerous experiments. 
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V.—COMMERCIAL ASPECTS OF THIS QUESTION. 


The cod fisheries are carried on on the coasts of Iceland and New. 
foundland from April till the middle of September, and more than 
12,000 of the best class of fishermen and sailors are engaged in these 
fisheries. 

The codfish are not caught in the same manner near Iceland as near 
Newfoundland. In Iceland fishing is going on while the vessel is 
moving, drawing the fishing-lines after it. The fishermen constantly 
raise these lines, and the codfish pass direct trom the sea into the ves- 
sel which is to take them to France. When they reach the deck of the 
vessel the head is cut off and the abdominal viscera are removed, among 
which is the roe, which is to be used as bait in the sardine fisheries, and 
the liver, from which oil is to be extracted. Then the fish are cut open 
and a portidn of the backbone is removed; whereupon they are washed, 
salted, and piled up in the hold of the vessel. 

Near Newfoundland the fisheries are carried on in a different way. 
Lines with hooks are immersed in the water and left there from one 
tide to the other. At each tide small boats are sent out from the ves. 
sel to raise the lines. The codfish are at first received in these small 
boats, or dories, which convey them to the vessel. There is therefore 
a double handling, which does not take place in the Iceland fisheries. 
As regards the methods of preparing the codfish, they are the same in 
both countries. We should also bear in mind the fact that the temper- 
ature of Iceland is much colder than that of Newfoundland. 

These details are of importance regarding the question before us, for 
they may have to be taken into ‘account in explaining the fact, which 
has been duly observed, that the codfish caught near Iceland turn red 
more rarely than those caught near Newfoundland. 

In 1885 the average quantity of codfish taken by each fishing vessel 
near Newfoundland was from 3,500 to 5,000 quintals. A boat manned 
by 24 men can take at each tide about 5,000 codfish. The largest fish- 
ing vessels can carry as many as 180,000 codfish.. 

It is probable that if Dr. Bertherand, of Algiers, had been acquainted 
with the above-mentioned fact when he read his treatise on the poison- 
ous fungus at the meeting of the scientific societies held in Paris in 
April, 1884, he would not have proposed as a remedy for preventing 
the growth of this fungus, to arrange in the fishing vessels tanks in 
which live codfish could be conveyed to France. Without mentioning 
other impossibilities we must say that no vessel would be large enough 
to hold tanks for 180,000 live codfish, many of which are 3 feet long. 
It is true that the fish might be distributed among a number of vessels, 
but what an enormous fleet would be required to convey to France in 
tanks the 1,200,000 quintals of codfish which represent the annual yield 
of these fisheries. All the vessels of the French merchant marine 
would not suffice, not to speak of the enormous expense which this 
mode of transportation would involve. 
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We stated that the cod fisheries take place from April tiil the mid- 
dle of September. The first vessels conveying fresh codfish from Ice- 
land and the Newfoundland banks arrive in France about the end of 
May or the beginning of June, and from that time on ships continue 
to arrive every week in July, August, September, October, and No- 
vember. A considerable quantity of codfish, therefore, arrives in our 
ports during the heat of summer. It is no rare case to see entire car- 
goes turn red from the influence of the heat, either during the voyage or 
when the fish are landed in the port of destination. But at that time 
the red spots are merely found on the surface. 

As soon as the codfish are landed they are taken to the austin houses. 
There they are piled up in enormous heaps in closed but well-ventilated 
rooms. They remain in this condition a longer or shorter period, accord- 
ing to the needs of the trade. They are termed “ green codfish.” Some 
are shipped in this condition, but by far the larger quantity is delivered 
to the dealers as “dried codfish.” 

According to the needs of the trade, the green are transformed into 
dried codfish in the following manner. They are brushed violently with 
a broom-corn brush, and washed in several waters, so as to get them as 
clean as possible. This operation frequently causes the red color to 
disappear. After they have been thus washed, they are hung in the 
open airtodry. Insummer two “suns” suffice to dry them completely, 
but in winter and in wet weather they have frequently to hang much 
longer. The codfish hung to dry is carried to the warehouse every 
evening, and is not allowed to stay in the open air a single night. We 
have seen 30,000 codfish hung up to dry ina single drying-house at 
Bégles. This operation, of course, necessitates the employment of a 
very large number of persons. 

The dried codfish generally leaves the drying-houses in good condi- 
tion, but it passes through several hands before it reaches the retail 
dealers, and with these latter it.is not always kept under conditions 
favorable to its preservation. 

The following figures, derived from a reliable source, give an exact 
idea of the importance of the French codfish trade: 

The whole of France receives every year from the Iceland and New- 
foundland fisheries codfish valued at from 30,000,000 to 55,000,000 
frances (about $6,000,000). The share of Bordeaux alone in 1885 was 
14,000,000 frances (about $2,700,000). The average annual quantity re- 
ceived is 600,000 quintals. 

In 1885 the Bordeaux merchants exported to Spain and Italy 150,000 
quintals, Spain taking three-fourths of this quantity. 

Some years ago (hardly six) France exported no codfish to Spain, 
Norway furnishing that country with all the codfish consumed. It 
seems that considerable difficulty was experienced in opening the Span- 
ish market for French codfish, but at present the Norwegians again take 
courage, and, since the ministerial circular prohibiting the saie of red 
codfish in France, again ship large quantities of codfish to Spain. 
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The Spanish dealers say: “Dot buy any more French codfish, be- 
cause they have turned red; and that this color is a proof of their bad 
quality is clearly shown by the recent circular of the French ministry 
prohibiting the sale of red codfish.” A Bilboa paper has even gone so 
far as to insinuate that it is more than probable that it was the French 
codfish which last year carried the cholera into Spain, and that if these 
fish had been carefully examined specimens of Dr. Koch’s bacillus would 
probably have been found. 

All this evidently is not strictly scientific, but it will be seen how 
much ip such matters the hygienic consideration influences the com- 
mercial side of the question; and it will be understood what great dam- 
age may be inflicted on commerce by an erroneots scientific opinion 
when it has been pronounced in an official way, especially in the shape 
of a prohibitory measure. 

We have stated that the new minister of commerce, Mr. Lockroy, 
has suppressed the circular of his predecessor until the entire question 
in all its bearings has been made the subject of exhaustive investiga- 
tions. We hope that soon sufficient light will have been thrown upon 
this question to cause the minister to revoke definitively the prohibi- 
tory measure referred to, and to proclaim positively in a new circular 
the absolutely harmless ¢haracter of red codfish from a hygienic point 
of view. Such a declaration seems to be the only means of conquering 
the very considerable prejudice which has been created against these 
fish by the prohibitory ministerial circular of December 31, 1885, 


VI.—-CONCLUSIONS. 


From all that has been said above we feel justified in drawing the 
following conclusions: 

(1) Cases of poisoning from eating spoiled codfish are extremely rare, 
considering the enormous quantity of these fish consumed throughout 
the entire world. 

(2) The exceptional cases which have been observed must be attrib- 
uted to the eating of spoiled codfish which had already commenced to 
putrefy, which can always be recognized by the following two certain 
indications: A putrid odor, and the easy crumbling of the flesh. Every 
codfish showing these two indications should be condemned at onee. 

(3) The red color which often appears on these fish, both when 
“oreen” and when “dry,” under certain conditions of temperature and 
the place where they are kept, is no indication of their injurious char- 
acter; because, on the one hand, it is a well-established fact that from 
time immemorial people have eaten red codfish without experiencing 
any bad consequences; and because, on the other hand, animals (dogs 
and cats) have for several days in succession been fed on raw codfish, 
having a deep red color, without causing any sickness whatever. One 
may therefore eat without fear any codfish which has preserved its 
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normal odor, and the firm consistence of its flesh, no matter whether 
its color is more or less rosy or red. 

(4) The red of the codfish is produced by a cryptogamic vegetation, 
the nature of which has not yet been fully determined. Some think it 
is a fungus, others an alga. 

(5) This cryptogamic vegetation which develops both on spoiled and 
on sound codfish, seems to be aided in a special manner by the salting 
process; but it has nothing whatever to do with putrefaction. 

(6) Only those codfish whose flesh is more or less putrefied contain a 
poisonous substance, which in man may produce symptoms similar to 
those of cholera. 

(7) This poisonous substance has been isolated and characterized by 
several experimenters as a kind of ptomaine, or an alkaloid produced by 
putrefaction. ; 

(8) Protection against all danger of such poisoning is easy, simply - 
by not eating any codfish which has at all begun to putrefy. As re- 
gards sound codfish, they should invariably, before being eaten, be care- 
fully cleaned, soaked in water, which should be changed several times 
for twelve hours, and above everything else should be well cooked. 
Thorough cooking of all articles of food of animal origin is in facet the 
best means of destroying all hurtful parasites and minute organisms 
which they may contain. 

(9) In peremptorily prohibiting the sale of red codfish, which is abso- 
lutely harmless unless it is at the same time spoiled (a measure which 
can not be justified by any reasons, and which has done considerable in- 
jury to an important branch of our commerce), a product which has lost 
nothing of its alimentary value, and which is of great and every-day im- 
portance to the laboring classes, has been unjustly depreciated and con- 
demned. 

(10) We therefore consider it our duty to advise that, as soon as pos- 
sible and in the most positive manner, this prohibitory measure be re- 
voked, because it is based on a manifestly erroneous interpretation of 
facts. 

BORDEAUX, FRANCE, April 25, 1886. 


XXXIL—NOTES ON THE NORWEGIAN FISHERIES OF 1885. 


[Abstract from a Compilation of A. N. Kisr.*] 


Cod fisheries.—The yield of the cod fisheries in 1885 was larger than 
in any of the four preceding years; while it was considerably less than 
in 1880, which was the most productive year since 1866, when somewhat 
complete statistics of these fisheries were first taken. The amount of 
cod taken in 1885 was above the average, while the value was some- 
what below it, owing to a decided fall in prices. A comparison of the 
results of 1884+ and 1885 may easily be made by referring to the follow- 
ing table: 


Average 
aes att price per 
Year. No. of fish.| Liver. Roe. Value. 100! round 
fish. 
Hectoliters. | Hectoliters. 
ROMA RR He 5 Sidia\ soim eisiarcruicra atwide at eharatwle ore 50, 435, 500 99, 636 47, 765 $4, 163, 732. 68 $8. 25 
A ae erie Recto nies wine bis winwisloiea serena cmvoteraa 58, 798, 000 117, 989 53, 065 2, 951, 275. 23 5. 02 


The amounts for 1885 are owing partly to the Lofoden fisheries and 
partly to the spring fisheries in Finmark, which gave a regular and 
average yield. The Lofoden fisheries, which had such poor yields in 
1883 and 1884, improved very much, and in the Lofoden district proper 
during the fishing season 26,530,000 codfish were taken. If to this are 
added the number of fish caught after April 14 and those caught near 
Verde and Rost and near the outer group of islands (in all 7,480,000 fish, 
500,000 of which were caught in the Lofoden district proper after April 
14), the total yield of these fisheries is brought up to 34,010,000, while in 
1884 it was only 23,354,000. 

* From the Norges Oficielle Statistik, 3a series, No. 29, Christiania, Norway, 1886. 
Compiled by A. N. Kiver. Mr. H. Jacobson has assisted in the translation and Mr. H. 
P. Jerrell in preparing and reducing the tables. 

Throughout this article reductions are made to dollars and pounds, by considering 
the crown as worth $0.268, and the kilogram equal to 2.2046 pounds. The hectoliter 
contains nearly 26} gallons, wine measure, or about 28% bushels. 

t For the statistics for 1884, with comparative tables covering the five preceding 
years and other details, see the U. 8S. Fish Commission Report for 1885, p. 313. 
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The Romsdal fisheries in 1885 yielded the following quantities: 


Number. 
SONGMOLG voce eee. ce sicine Sasieioar cio = Sete ae ciate am cla sehee elele 6 aia alata nla aetna Peart 2, 011, 500 
ROMS ail See aeons mscr ees Yates atecialopere metre miere eal Sciatic sep een neta teeta Tats 265, 500 
INGECUIMGES so ool ss faye cin eiinc tae awloletas cin etsetaeicisiae la ciclae sec are cise miner 1, 306, 800 
MOAN see sors eee ave Sei totale ci mehe carstene feces Cee celeste oe eee 3,583, 800 


These figures are below those of 1584 in each instance, and consider- 
ably less than the average for several years back. 

In the Tromsée district the cod fisheries have been on the increase 
during the last few years, giving in 1885 1,433,800 fish as against 1,241- 
$00 in 1884. On the other hand, the Fosen (or South Trondbhjem) fish- 
eries were not so productive as in former years, falling from an average 
of about 1,000,000, and from 1,766,000 in 1884 to 689,400 in 1885. The 
Namdalen fisheries yielded 618,400 in 1885, against 424,000 in 1884. 

The quality of the fish was about the same in 1885 as in 1884. They 
were fat and plump, but the Lofoden fish were very small. But the 
fish were not so fat nor did they contain so much liver as in average 
years, when one hectoliter of liver may generally be obtained from 350 
fish, while in 1885 it took 506 fish to yield one hectoliter. 

The average prices paid at the fishing stations were much below those 

of 1884, especially in the case of round fish and roe. The inspector of 
the Lofoden fisheries said in his report that with reference to roe the 
fall in price could be attributed only to accidental circumstances. Re- 
garding the price of the fish, however, he thought the cause a different 
one. In 1880 and 1881 the price was lower in the Lofodens than in 1885, 
but he considered it doubtful whether it would again rise as rapidly, as 
the competition in the codfish trade is considerable, owing to the in- 
ereage in the French cod fisheries near Iceland and Newfoundland. 

Fat-herring jfisheries.—The yield of these fisheries in 1855 was nearly 
twice as great as in 1884; but the value-was not much greater, owing 
to the low prices. The principal fat-herring fisheries were, as usual, 
carried on in the Nordland district, where the quantity caught was 
498,570 hectoliters, or nearly five-sixths of the entire quantity. A com- 
parison of 1884 and 1885 is afforded by the following table: 


Average 
Year. Quantity. | Value. price per 
hectoliter. 
Hectoliters. 
Tithe pe = iid adcdgp He ae aancobanoouoo Fondo co Seu Soobucd agen cnocsor 344, 090 $685, 076. 34 $1. 99 
Tee. cat cosepennecoSobECEaS S atetetaye ois hel novays ocimieiereietere le nsrotinete seis 619, 347 801, 823. 84 1.29 


Spring-herring fisheries.—The following table shows the yield, value, 
and average price for 1884 and 1885: 


“iy Average 

Year. Quantity. Value. price per 
ca hectoliter. 
| 


| Hectoliters. | 
TESTE id a ae ENR Paria eT EG ye SUPE Na bg ep ea et eee ae Rly 261,981 | $387, 396. 95 $1.48 
TTS ya pe Ane ene aa er EIR ey et, NE Je Pe | earae 209) 246 | 203, 048. 86 .97 


% 
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Sprat and other small herring jisheries.—The following table affords a 
comparison between the quantities taken, the values, and the average 
prices for 1884 and 1885: 


Average 
Year. Quantity. Value. price per 
hectoliter. 
: ITectoliters. 
Hee! = 6 sa550 ces abe snoecocbodns ssopbeose se Secssee Spe peeseeroes 157, 471 $78, 605. 74 $0. 50 
OOO Wate ebiniss face pe ceuniee cate Peletace(aldtielals{a(eis|= eja\a's\ele\e Sajal tein iniea at = 121, 267 57, 586. 77 47% 


Mackerel fisheries.—The comparison of the mackerel fisheries for 1884 


and 1885 is shown by the following table: . 
Average 
Year. Number. Value. price per 
100 fish. 
oe eee aaa = nee aiiel a aaa ainieininicin.sisia'<= sein =/s'e\e(einis 5, 348, 700 | $197, 094. 43 $3, 69 
ILGE) ocoe non osOnSboRSeePQeeecrECHooes GuacECe BOLSDEsEEEoReearoos 6, 111, 969 209, 562. 60 3.43 


Summer fisheries for ling, coal-fish, torsk, etc.—The total quantity of 
these fish taken could not be ascertained; but their value in 1885 was 
$653,593.57, while in 1884 it was $776,960.41, thus showing a consider- 
able decrease in value. 

Salmon trout and sea-trout fisheries.—These fisheries yielded much 
better results in 1885 than in 1884, though that year was better than 
any of the five preceding years. The yield was particularly good in 
the districts of South Trondhjem, Lister, Mandal, and Stavanger. A 
comparison of the years 1884 and 1885 is shown in the following table: 


: Average price 
Year. | Quantity. Value. per pound. 
J Pounds. | 
lentl cede souguoood Cob ado HODE EO COSC On OCeeEoSEa Honesareace 1, 082, 789 | $132, 707. 97 $0, 12 
UEREID 3 Stoo 0 SIMMS Sg OE Sy set gE 1, 287,006 | 158,056. 22 12 


Lobster fisheries —The number of lobsters taken was smaller than 
usua!, while, owing to the high prices, the value was about the average. 
A comparison for the two years is as follows: 


| : 
verage pric 
Year. Number. Value. Average price 


per 100. 
1 ee emo we co 503 8)5c bt 6 JOA CEB COC HCOEE pCO SCRE EIS e a cei anaes 1,099, 828 | $111, 922.15 $10.18 
1 S85 ie eS eee ee ee enna: SON GiRe NICE ee le 1, 007, 871 106, 661. 05 10. 58 


5, Mis. 90——67 
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Oyster Jisheries.—The comparative total statistics of these fisheries for 
1884 and 1885 are shown in the following table: 


Average 
Year, Quantity. Value. price per 
hectoliter. 
| 
Hectoliters, | 
oe Gabe Sone seconbe DeeS Roc habeus 4OBEs cdCcoMnebacocSBasShccc 230 | $1,991.78 $8. 66 
Slat cutee ween haus iii Seen aR OD CUBES Uy hate he SL bara a. 153 | 1,299.27] * 8.49 


The total value of the Norwegian coast fisheries in 1885 was 
$5,142,907.41, as against $6,555,488,45 for 1834, showing a considera- 
ble falling off for 1885. This small total value, which was less than 
for any of at least the six preceding years, was due principally to the 
low prices of the products of the cod fisheries. A comparative table 
showing the value of the coast fisheries according to the kinds of fish 
caught is as follows: 


1884. | 1885. 
Fisheries. ew DS | st [eas oe 

oe | Bering Per 

Total value. | cent. | Total value. cane 
zeue Aas ain jae 
@ModefhiShormesaes em ae esse sat einia = erie aisle <l<io a eines a niaeleaeinle | $4, 163, 732. 68 | 63.7 | $2, 951,275.23 | 57.4 
Hite OREM Cans NOll OSs see ae Sele sales eine alsicieinialaloteeinielwrela(e ele aroiee 685, 076,34 | 10.4 | 8U1, 823. 84 15.6 
Splime herring fISHCLeS sociale eel mejelne leanne ernie enmeleria 387, 396.95 | 5.9 | 208, 048. 86 3.9 
Sprat, etc., fisheries. .....----.-- eer eters SUR ertecliniates or 78, 605, 74 UA 57, 586. 77 | eat 
Mackerel fisheries ...-.- Sola oe acieteeeinele alee eceiee acieirasieeiele 197, 094.43 | 3.0 209, 562. 60 4.1 
DBaUMMmendisheLies! sessec caceesicceseses—< 6 wdieals aj S acletasssels 776, 960.41 | 11 8 | 653, 593. 57 12.7 
SHlMIOM-UROMUy GbOs. MISNOLICS scene efne cin le aclaeisieinns erates = 132,707.97 || 2.3)! 158, 056, 22 ah 
MODS tOGHISNeGLOS once scees cosine Bee Seidel ceaieclesieites 111, 922. 15 La 106, 661. 05 2 1 

Oysterfishanics ese ene ese has een Pe ose eset ecsee Te Ge ahh Eeeeee| 1) 2098200 eee 

—— — . Ee 
Mio taluweae ces eee secon aeetimeere Baan Seeeeioe 6, 535, 488. 45 |100 | 5, 142, 907. 41 | 100 


Storeggen Bank fisherics.—The results of the fisheries, which were 
especially for ling and torsk, were not very favorable in 1885, owing 
chiefly to the stormy weather. 

The fisheries on the banks near Stordy Bet were comparatively more. 
successful, being carried on simultaneously with the Storeggen fisheries. 

The following table gives the statistics for 1885, and affords a partial 
comparison with the figures for 1884: 


Storeggen. Stordy bet. 
Year. SS = ] ii Total value. 
Vessels. | Men. Value. Steamer. | Boats. | Vessels. | Value. 
se gp Saree | fas a oe [its | —| 
| | 
1b) Eee ae 25 BOB eb25,000s88 ses acteccne | wore de ated oeidlacels cite Reniaee raat sete 
ee Sea ae ee 26 310 | 20, 038. 36 | i 20 90 | $48, 240 $68, 278. 36 


Shark fisheries in Finmark.—Thése employed 14 boats, 25 vessels, 
and 174 men. The totat value of the livers obtained (4,078 hectoliters) 
was $13,742.77. The quantity obtained was less than for several years 
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and the low prices of the oil caused the value of these fisheries to de- 
cline. 

Other Polar Sea fisheries.—These fisheries employed 45 vessels, with 
a tonnage of 1,933, and 453 men. They yielded 10,654 seals, 721 wal- 
ruses, 177 white-fish, 12 bottle-noses, 623 hectoliters of sharks’ livers, 
and 40 hectoliters of whale fat. The total value in 1885 was $54,603.66, 
against $80,145.40 in 1884. Besides the above, a vessel from Vardée 
brought 204 seals and 6 walruses, valued at $1,447.20. 

Whale fisheries in Finmark.—These fisheries yielded 1,269 whales, 
valued at $320,883.64. This result is a great increase over 1884 and the 
catch for many years previously. 

Seal fisheries.—These fisheries near Jan-Mayen and in the sea be- 
tween Iceland and Greenland employed 18 steamers, with a tonnage of 
4,527, and 993 men, 148 of whom were hunters. They yielded 58,028 
seal skins and 10,625 hectoliters of fat and oil, having a total value of 
$174,200. 

Bottle-nose fisheries.—These employed 20 vessels (5 being steamers), 
with a tonnage of 2,255, and yielded about 800 bottle-noses, producing 
about 7 800 barrels of oil, valued at $83,616. 


Total value of Norwegian salt water fisheries in 1885. 


PaaS EMC vetemie ejection al=ieinine ons nee s a aimewiesscesinowse eens $5, 142, 907. 41 
Bank fisheries .--- -- 2-2. .----- 2-9-2 - enon ne oe oe onan en eee eon eo ee 68, 278. 36 
Slam insnetes5é8bc cba Sos MOSS or Cee en ee ar ee eene a ts ee 13, 742.77 
MUNataOlataseaniSMeniGs yseccctesctin< sais clnec vice oeaj/eu eels asemcieceo cess 54, 603. 66 
Nit eOMmUGN TICS ems tise \s.s see .ne coals secs wssiclodes Sus ccee se sececoes : 320, 883. 64 
RES Ean S Seen em cma ncelaews/sais0 6 =e oncale b's oolacenieae en See eee 74, 200, 00 
Bottle-nose fisheries... s.2......-.0secs GSS Goo Rocboo soocaedocdo Sass 83, 616. 00 

ROU Aleem c cilsise ea/aa ceteris welne << coco sao ee seee ee Ge eee 5, 858, 231. 54 


The following twelve tables give more full details in regard to the 
coast fisheries in 1885: 


TABLE I.— Number of fishermen engaged in the cod, fat-herring, and mackerel fisheries in 


fe 


ee Cod fish- Fat-her- Mack- 
District. eee: ring fish-| erel fish- | Total. 
. eries. eries. 
SWE NG)-< seu Se reSco secede odcoceoelen uc dosduS oc opceccadeese||sesocucoadlacenscesemie 132 
AU EGHR ONG S- aap ocbadaeDe Ge OO EO HOBO US EOOEED OES Onp eae SUE ECO a6 bel bspreccciciel Poetry me 1 15 
JSunthGrtl og aode6 550 cee a> CepoeBooEMSOnEoonG accewebbeseousbelldcoooe Sees Seer 40 
PI VOUO ANG PUTVIG Dan tie we amcnicec ten can Socenalecintes sone oan en eee ioe ‘ F 
ce ING WE RP ooo Sonos eeeencoseeber cod dncdeccoueed |suecaerocel becobeseen 3 937 
PSNI OMe tate acelel= at iach as) wie ata arma cinta anal arate ateraiarerare meta tate ene le ee et tea le 79 
INE CTEDS <5 sap pep E OSD OCO SES OCIOT DOSSOUECOSUE OSB OOBaBA be Soke cide Meoaoaee oe eee eee 232 
Laxstomande Mandal eae ss ccstesesercaseeerececee 286 
Liste Ug PE SESE OR ORO SSRIS CSIRO S R05. SS DOC (a0 poo cba seq | soosconont 1, 286 
SHER SE ¢ cas SoponseGonbOOBODSSpeSCoseoCHeESns 475 1,891 
SOGutMebeLeenMUsi jen sceeecasse hoses cote moee ae 650 9) 
f 2, 804 
INOTEHEBeTCeMHUS castieeen ee a)-cenmeseoccieweneee 60 1, 554 
Romsdal 2 Sane: “opedegsreeseoer despasdemscgouabsnsecuce 15, 626 18, 456 
South Lrondiny Giese acceler aepeeianens seen see oe ee ene 3, 162 "32% 
it I 3, 162 8, 323 
North Drondinj emeeseancn ce ostmtee ee ocho cee oe onetime 2 02! d 
a a5 2, 029 4,119 
ING Gl EM Woes sc Scaecer os950q cSUUU A soe GasEncen See eeodobabsoeds 34, 810 50, 812 
FETOMSOG reese com eee ee mee cee Ue ene oun Senate eee 2, 38 "56 
I Bear 7s poco gs og 2, 381 5, 568 
HWM Eg GaSe es htiodocs Sosees Sou bHaseeecAccH nea BS amondemenaese 17, 311 17, 311 
Ota ans wen meta ceictatea ine ar soe a oars cet een a meee 76, 504 113, 659 
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TABLE Il.—Value of the coast fisheries in 1885.* 


[6] 


Sprat 
ge Fat her- |andother| Spring 
District. Cod. ring. analy erring. Mackerel. 
herring. 
SOHNE desa5cbqcoou soos ysuCbodiee Bocoteceibecod||s—Gosacesulosneessosc $1,404 | $29, 507 $4, 744 
Akershus << 22 senr- 5 cies cnn oem nnn serine nninena= === |\sneeeljaes| sca eaice 2, 960 134 1, 454 
IBS RGN) oe See aoe ob she seco ocopbe Sous oecbHod| |Gesco0pard lsocacacesc 1, 269. |es 5st ee 603 
Pictr SHON an Gola a UV Otte meee sien eee ieee eerste me |e tte nes | eee 947 19, 106 48, 529 
TEE RISI NTE Ct Gap ogb sence seco SOD a IE cD SOE Cac BO COHSnO Ce lane anaaeme Sanepopred|lpsoeodasce 5, 215 3, 175 
INIGUGMER Lee oj ender te coSseeS cEcoDeSErOcBeececose AG Pad Beccona| babs aodellberoeasen:. 12, 917 8, 280 
IDPE ie eN GL NHER TG EIU Bar enc Seep onperaocsapomocecd| |sqouss enes||secaesssac 509) lnc seeeeee 87, 735 
SLAVAN COL aera ais sen ale te aieelersietatsnstec\alej soc emeyoei $1,415 $5, 186 8, 746 89, 968 54, 856 
Saimin |Semea abba oes bebo senbeccscenen et ooeocwoes 1,029} 21,606] 16,213] 32,605 187 
INOGtneberrenihis! = ecsmes enes a eeaiee sacle crn sat 500 5, 065 6, 626 2.037 |eeeeeaaeee 
ROMISG aletee nics see c soe cictcerte nee seas catenins ae 223, 066 25, 063 9, 700 119560) "Seeeeeee 
South hrondhy) OM) eo sseapee cee eee ces ee cases ces 39, 057 37, 438 5: 628)'| a2 oer a6el | aeeeen eee 
INOnUNE LONG D) CMmp case aten ease eee eee ae 35, 417 32, 374 858" ||. 220. s.)on| Poona 
Norden deer seepee eae sty meeeincs a cemmsieaastseee es 1, 896, 559 | 635, 792 | 1/745 | 00. 52S en | Sees 
PREOMSOG tats cee sclse ae) section ceatee aries eee 72, 961 39, 300 | 482) |:.cdo. 26 call ee eee 
PEMITUN Sae ateoiele eerie anata eps ee olopeianie aie wine sieteiaie ae 681; 270 | a2 55205 2]. 2Sc soso s | ecleee eee | eee 
ANQUBI lL. Soot Se sesabonaeeon seaancenasaracenar 2, 1,275 | 801, 824 57, 587 | 203, 049 209, 563 
Summer 
fisheries | Salmon 
District. for ling, | troutand| Lobsters.| Oysters. | Total. 
coal-fish, | sea-trout. 
etc. 
SmaalenenOeceras. sae eae 5 seers eee cele temiserainee $4, 837 $1, 544 $5, O79 | $214 | $47, 329 
PACICOTSTIU Sie se aoe oe ae oe sec eeae ecient et niche orreiaromes: 1,745 1, 616 80 9 | 7, 998 
Buskerud! <ccsewen nsec selmiecincccooreseeicecs seecbe 5, 146 2, 624 St 40 10, 236 
arishere and Wau vig) =~ se eaiesccs neocons eno 19, 307 4,615 9, 301 454 102, 259 
IBRCHISI GIGS Gan ob ek anmmeanuec mosauossedce asec SOUEr 6, 046 Pd BP) Soares iiaaltines eee 20, 325 
AIGALGTI SS Se tele cic lareieie's sisisioimia icia/aiw State ainis arsimievatatniais wie = 6, 579 4, 326 yea: be al Ne ee 2 44, 645 
MisternandeM andall 22 csec coo caesecicce seieetosccee sate 9, 997 22, 238 tO TS Gh |e aea eee 150, 235 
RAUL) ta See cee OS SCOR OHOEAE nae eIn neo SOesCAeE nae 7, 697 21, 445 20,290) | a eeeeere 215, 600 
OLMMNVE SL OOM MUS Seni isist oreteienels aisrcislo seein stelatclete ol 29,010} 16,453 Va 126) | ee oes 131, 229 
Nonine ere Conus me steeee teeta pa nomcece nelser cea 8,001 | = 12,218 4,198 | ill 38, 751 
FROnisd alee Sete mse see eee ceca seiisiele te sentsisiseteerm alata 21, 663 8, 966 1, 700 129 301, 847 
SOMsHeerond hb] eis see eeacacciens sce see scene PALES MAIS UCB ae oe ee 288 142, 295 
INorth Lrond by em or. 3. sec. sec socee acess esses UGE WN BYE gees oe 54 99, 970 
Wa Meese aos notsacsaoouosRapaLbSESsonebeDe 139, 4383 3: 839 ics veoh casi pee eee 2, 677, 668 
SEROUS Oi ae cia ete rece ee a ee ere nt 74, 847 2 S04: ech oe cere | eee 189, 894 
INTIME S -Sancebss Soca ed caeectegAuoOboeEgEronesar 280, 607 W049 nee eo ceneees ENE SS 962, 927 
TO CaM resceet cee oe cc emcneren ceteris 653, 594 | 158,056 | 106, 661 1, 299 | 5, 142, 908 


* The figures in this table are given in even dollars. 


TABLE III.—Details of the cod fisheries in 1885, showing the number of fishermen and 


boats. 
Fishermen using— 
Total 
np seh number 
District. of fisher-| rots Night- Tinos) 1 eels 
men. awe lines aril . more of 
J only. y- these. 

SGU OO ee stare few ioiotatatelelatate lari. atelateteieietaje a= eiere fermtscaiate ATOM | Mecersieysisien|l soe sma eee 475 

South Bergenustama-cccwsceceise cee nceees sess sec (4s eee leet Secs 650) |ceeerese : 
IN GRUB OLS OMNIS eee eatttetoeicleein ca cicieamiasteieta serere 60 Sama sere \\deorae 60 
FROMSC aL asec sess ects selene sae cmc 15, 626 , 723 | 2, 946 | 1, 562 9, 895 
Souphe ron dni emilee saree cera cae se er ce eee 3, 162 GGlaipeosee | 1,272 1, 229 
ENOL G HERO nd bij e misepem ete = eetel a letniey oleate tetova arora 2, 029 302 30 | 318 1, 384 
NO GIE Ne cee een ckanoscod LOE aoaoranebe casaGe paces 34, 810 12, 072 19, 442 | 1, 500 1, 796 
MLromsOGtecse sew sietee acento Gea saaecsseemesceecee 2, 381 50 1, 305 | 75 951 
SEMIN Ais ew eyes aia sis eicioe iris bis sect nite ye micin iota erie alts) bla 25 3, 566 | 3, 693 10, 027 
MO talon session ees n ete ps ala nN, BA 504 | 14,833 | 27,289) 9,065] 25,317 


leds 


——— —— ———“— 
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TABLE III.—Details of the cod fisheries in 1835, efc.—Continued. 
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Boats equipped with— 
Total 
District, number Ta pee ae 
of boats. | Nets pene Lines eee 
only only. only. these. 

SENAY 6 AS 55 S Goer o ato Gacae tee opaeu eo acdecannn WE | Csodencésllosetscooeallbecotasod 125 

Sail TG) (eR NS Ses peo ses aesers ceceeooessosasDes PRN Sc aS pcan | GEBenoaee 200i hascnemee 
INGECAT DEL OCNIUS te eioe scare ct etataters attaecim/aies sain OB Peete terrestres nee enor arte 10 
TROIS CG) 25 eRe Seee nic oan atonas deConE cos oU es 2, 686 233 516 289 1, 648 
SOuUMMEPONdN TEM hc. = S ceyeicesiatee ciate gsereai= ios 787 THOM eee one 382 255 
INCH, TC oy id hy ae hee Oe eS eeegoonas 514 57 Ww 93 349 
INGTCIAN aes Gilat bc ate e nce cee eee eases, vicina an, 8, 157 2,000 5, 250 501 406 
DUNS O Giese cuis\ cis ons cs cones Sou sne sec meisemisi ci 828 16 452 33 327 
Ta MOOTTE 145 oe Ae enna eb i ees eee 4, 959 8 129) | 869 | 2, 960 

ond —_———_ - —_ pees es Ee 
NOt ws o2os.0c as sae h ease, mean neeeeceaeenasnsst 18, 316 2, 464 fy B00) 2,417 6, 080 
TABLE 1V.—Quantity of codfish caught in 1885. 
_— Number of 
5 ota | Number of q : 
District. || cod taken, Liver. Roe. fish-heads 
sold. 
Hectoliters. | Hectoliters. 

SHENG cossaa mess seo te nonabosSnddasbosscdcrane 22, 000 37 29 22, 000 
SUR MB dee NS costo ososoeeusd moe tosocn oobenead 15, 000 25 20 7, 500 
Nortiheberc ens jase asses eee stealer - 6, 500 18 15 6, 500 
Romsdal .-.... at MEDD. “uy sors gee 3, 583, 800 5, 961 | 5, 373 2, 291, 800 
NOmhn durorplhy Grass oes soo eee eee as tec 689, 400 1, 360 | 1, 440 470, 000 
IN/G eS Corn NG) WA oe oteooeieseecos aesaocceD cunoos 629, 400 954 745 300, 000 
Nora ni Geren ee) ac ae Shae ree tbs cola 34, 888, 400 2, 555 | 44,118 22, 399, 000 
IU ROHGHG) scaodbe 5 Suse deescerosecqdopooce esHeEaeane 1, 433, 500 2, 860 932 {15, 000 
Joni <A SBpes.5 Goon Sbe oan oecino Hone mst eosoas 17, 529, 700 44,219 393 13, 790, 800 
eI Uae eae eisistes == re jajatarmmicleseietetare elie (a/e 58, 798, 000 117, 989 53, 065 39, 402, 600 


TABLE V.—Value of the cod fisheries in 1885 and the average prices paid. 


Value of the different products. 
é : | 
District. Fish without Fish-head 
liver and Liver. Roe. y “al 1. 8 Total value. 
roe. SO 
| 
CHEN HIDEGIe oe oeeecoces eppooresscccccr| $1, 179. 20 $99. 16 $77. 72 $58. 96 $1, 415. 04 
South BeroGnois) mn scelse cases <= = 837, 50 107. 20 64. 32 20. 10 1, 029. 12 
Norte bergenhus! 2--.5--s-s--\2es=~ 349. 74 77.18 55. 48 17. 42 499. 82 
NROM Sales cecal a se oiale seicisiene ae 175, 152.74 | 24,258.83 | 17, 244.46 6, 410. 02 223, 066. 05 
South, Crondhyjem 2. -=.-----im--ccc0cc 28, 291.15 5, 252. 80 4, 631. 04 881. 72 39, 056. 71 
MNorohilrondhjem\s. <- 05. -<<c/-<ecine 28, 834. 11 4, 055. 38 1, 964. 98 562. 80 35, 417. 27 
INOUE GS SRB ese eeboseacacanbedsacd 1, 426, 171. 65 | 294, 952. 23 | 155, 649.30 | 19, 786.17 1, 896, 559. 35 
SETOBISGO)2ioa.sc's f2.0 wae 2 senses eces'eces 58, 763. 83 10, 318. 00 3, 747. 71 1381. 32 72, 960. 86 
SHOT ATES see! wae it cicieioe ety Heme seeecys 530, 684. 22 | 188, 945. 41 1, 140. 07 10, 501. 31 681, 271. 01 
EROtalee se oS aoe sates cetine el. 2, 250, 264. 14 | 478, 066.19 | 184,575.08 | 38,369.82 | 2, 951, 275. 23 
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TABLE V.—Value of the cod jisheries in 1885, ete.—Continued. 
| Average prices. A 
; Estimated 
= price per 100 
District. with liver, 
eae e Liver, per| Roe, per | Fish-heads,) roe, and 
100. I hectoliter. | hectoliter. | per 100. heads. 
Sbavane Cras. scsseaicere sees eeeae $5. 36 $2. 68 $2. 68 $0. 27 $6. 43 
SoutheBereenhuwses ate eee see ees 5. 58 4.29 8. 22 A 6. 86 
INonthyBeroenitisnesstcsecemeetecoee 5. 38 4.29 BEAN Se 7.69 
TOMS (alee arerare Be cae see 4.89 4.07 3.21 .28 6. 22 
South Trondhjem . wi Neh ee o Hote eee. 4.10 3. 86 Byers 19 5. 67 
NOV Gh Drondhyjemens oc ceee cccecnee 2 4. 56 4.25 2. 64 .19 5. 63 
BN(oricll ain Glee sere ee er pe eee 4.09 4.71 3303 - 09 5.44 
ERTOMSOG Nase ts eee neem eens 4.10 | 3. 61 4.02 wl2 5. 09 
PETE) 111 Kop net yee eee eae eae 3.03 3. 14 2. 90 .08 3. 89 
General average ......-....... 3. 83 4.05 3.48 | 0.10 5. 02 
TABLE VI.—Details of the fat-herring fisheries in 1885. 
Total Fisher- | Fisher- 
Mistrict number men men |Net-boats) Seines 
sptoas of fisher-| using using used. used. 
men. nets. seines. 
SEAN ATIE Clare eee ne eee er are Acne 0 anes ee 114 14 100 1 5 
HOMthEBereenhuseseee see ee cette nee eee eee 2, 130 25 2,105 | 10 146 
MNorthiBermenhinss: 217.1 -eciasencscneane cee seems os 1, 494 400 1, 094 50 ! 87 
ROMS d ales ee aca moe aco eet ee, Eee cae 2, 830 672 | 2,158 399 140 
South Dron db eniae eae eee ke otra Peet come D161 1, 164 | 3, 997 556 248 
INOEtheLrond hyena see esse e ek teeee oe Soe eee 2, 090 245 | 1, 845 | 110 107 
TNO IU YAY besa pe & ee By De MR eet ab 16, 002 2, 600 7, 402 3, 046 435 
EDOM SOOM -cr eee a seca ire Se mae ake a hee tee IEE 3, 187 2, 675 512 | 1, 026 50 
UN Wb pesegee sy Bates elie <td era, ne oat Bd 33,008 | 13,795 | 19, 213 5,198} 1,218 
| 
Average 
Total ; 
Sotnt ale Caught Caught price per 
District. Pee with nets. |with scines. Value. hecto- 
caught. liter. 
Fectoliters. | Hectoliters. | Hectoliters. 
URVAN COR ee. covemeccemasce cs See SB Ae 1, 350 1, 050 300 | $5, 185. 80 $3. 81 
SOUTNeDeLCenhUSse snes es coe ele a eee 6, 708 232 6,476 | 21, 605. 62 3. 22 
North Bergenbus Mctonia(a ate Be ea eee ee 3, 840 300 3,540 | 5, 065. 20 1.32 
OUTS (1 sh ee ee ate en we ea aE AUB ORs 29, 370 2,178 27,192 | 25, 063. 36 A) 
SOUCHRRrondh)] emincessepenee seer eee nae 15, 109 2, 760 12,349 | 37, 437. 99 2.48 
Northetrondhy)emensesnaesstsen ane ones 18, 300 1, 400 16, 900 | 32,374.40 ne its 
NOK ands sehen ee en en sates Geen eee oan 49x, 570 95, 610 402, 960 | 635, 791. 95 1, 28 
PRYOMSOGS ee ctecics ec nae oe Me ate 46, 100 16, 800 29,300 | 39, 299. 52 - 85 
Total SC Ge see eran ae 619,347 | 120,330 | 499, 017 | 801, 823. 84 1.29 
TaBLe VII.—Details of the mackerel fisheries in 1885 
or Ote Fisher- Boats toes . Pein Value aves 
District. umber | menusing| havine: NS) bisbert: of fish lsh 
of fisher- iniftnets, |d Sie wots of fish with Canent price 
THOT Sera ona eae cae caught. | drift-nets. o5> ea perl ous 
Smasalenenei s o2<ce-s.o se 132 132 44 88, 500 77,000 | $4, 743.60 $5. 36 
PANKOrSHUSieascette ceca 25 |wors Baeittac alse emeeee 285500) Secee eee ea 1, 453. 90 5.18 
DUS OTUG mecca mae cnee SOW woccceet cral coewe se teeree 19! 500) | esse 603 e 00 3.11 
Jarlsberg and Laurvig - 937 937 254 | 1,211,769 | 1,171, 269 48, 529, 44 4. G0 
Brat sbers a So ee 79 val 24 80, 750 2 500 3,174. 46 3.93 
Nedioniea 2.) ks. cece. 232 204 76 188, 025 76, 425 8, 279. 59 4.40 
Lister and Mandal ...-. i, 286 1, 270 346 | 2,826,330 | 2, ai 030 | 87, 735.16 3.10 
Stavanve reassure 1, 302 1, 152 300 | 1,663,995 | 1, 644,860 | 54, 855. 85 3.30 
South Bergenhus-...... 24 24 8 5, 000 5, 000 187. 60 3.75 
Total yeaa ee 4,147 3, 790 1,052 | 6,111,969 | 5, 960, 084 | 209, 562, 60 3.43 
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TABLE VIII.—Details of the sprat and other small-herring fisheries in 1885. 


Average 
arise alae price per 
District. Quantity. Value. hactos 
liter. 
ITectoliters. 
SITET IGG) Se Sbcine dadneqaucboddce cuocoD SoBe BeOS OLOO TOR DSEENOOHSeoe 2,280 | $1, 403.7 $0. 62 
IR DISIDGE): Saag codes ces sadedacososdocs Sood eS Soo OnaEopenboesBesoooes 888 2, 960. 33 3. 33 
IPOS TRIG Sano e choodino asbs sonseecnnses cosas cose soabeeedesodase: 1, 100 1, 768, 80 1.61 
RUS berovan aye Aniraval Oy see arstatsinstsiateialeinisietalsisiaicia «ste ninl@ «/mic'a\cinin'eis's 155 = 1, 095 946. 58 . 87 
AIS Her eum Ge tan Meee eee alee asia cieiemineieiae a cin awieinla'siajniejs= pie alcisel sia 0 00 509. 20 . 64 
bese OB Neem nisl alelo sicicinicis ayeie)= w cinle(a’ninisiaeaje'a sla acim ees ean 20, 778 8, 746.18 42 
MOMMMP GP OMIM IS eyes epee ae aa ciare naicieid atbleclcletereianisinjn's Aicia:e'e one's 46,170 | 16, 212. 66 .35 
Drain) Tenreeva N Gy Se oe Aes eso o nob naod cope onoOSp Se SEOo0 EoEeCaeoEE 10, 468 6, 626. 03 - 63 
STS 6 alee sae ns oe oe eee celelsicisiatajatee a tewisieis Sais cine cis.c S/eusieraicics 19, 963 9, 700. 53 49 
Senin Where, Gen Seen doonsee Ses Geemco See Renee Soe SU EOS eSeeEeoeed 11, 000 5, 628. 00 51 
Ionia, Ibm eal ae aoe Gos ean o acoSd0 WOR bbe Hee GEO SeC eo DS SeBeneee 1,100 857. 60 -78 
Nabbed PRN Mee sae ae oan toeaterine oe eee aac mec oaeccesnesecceccnee 4, 925 1, 744. 68 .35 
PTGS Oberon) cael seemine nae nat iswecics eleclececleic)sinj-% cincacien 700 482. 40 . 69 
PLO GANGS aos a wisin'e a soe sees antec eaaieewcig sist eeitaete cs Sneieis cols bic 121, 267 57, 586. 77 -47 
TABLE IX.—Details of the spring-herring fisheries in 1885. 
Average 
# District. Quantity. | Value. |Pice Ber 
‘ liter. 
Hectoliters. | 
MMAdSNENS .<c-o2cssases cee ceee cele oS SOOO CROCE OE EEE OCOCEOOE EEE COE ere 60, 080 | $29, 506. 80 $0.49 
PAUKELSUIISS aueii=)= cae a acie Sales camenewedmescaie cic sGeececccestalcceccoces 50 134. 00 2. 68 
Pani SVerevand UAULVIL, - acme ctees seals cimmins cies ciseasaiseiciesasecinmaeiecse 20, 840 | 19, 105. 72 92 
IBEAES DOLD. same aman scis ence ecm eneatoesswcect sb e.cnscemeccecnscceus 3,100 | 5, 215. 28 1. 68 
INGd ON aoaie es cc cee acess ayo eemieeaoe neers oe cise cScrs.ce soieie cincte tere 11,760 | 12, 917.60 1.10 
DAV AMP Otero meteaet a) saan te eee meee eeniciscns aa minis usasiicinicis ccleeiicn 67, 650 | 89, 967. 60 1.33 
NGULBBBEE AON NUS: cee nae eee ese enon mee ncace occ inn = one dusts Sarees 34, 050.| 32, 604. 88 . 96 
Nonthps enc enhusicascne sac acecenm eras cee ces Scisicicse nein ciate ume ccc | 891 2, 036. 80 2. 29 
TROIS BUM sraia re oye tata Go eraie ea tee Me Cie rele sic one DaBIE a ccldinlainieiw Slee cincies 10,825 | 11, 560.18 1.07 
Ota ees «cence sees ce een e ae erates cine oe tec teancshcaeseonee 209, 246 | 203, 048. 86 97 
TABLE X.—Details of the salmon-trout and sea-trout fisheries in 1885. 
Average 
District. Quantity. Value. | price per 
pound. 
Pounds. ‘ 

Sniaalenon eyecare ence eee seca oe eee eens oe accu e dcwek esa wcese 7,910 | $1, 543. 95 $0. 20 
Akershus 8, 827 1, 615. 77 .18 
3uskerud 15, 388 2, 624. 52 alts 
Jarlsberg and Laurvig : 26, 649 4, 615. 50 ailyy 
Bratsberg 12, 787 2, 351. 70 -18 
Nedens 32, 518 4, 325. 52 .13 
Lister and Mandal 177, 779 | 22, 238. 37 -13 
USE aTL lta ne eee eC LM eR CUR ERE eea Se Tt ee 166, 337 21, 444. 82 -13 
South Bergenhus..-... Mee een Re URS toe ed 133, 224 | 16, 453. 06 -12 
INGEEDBBRE LEE NNN Syosset eee ere A a 92,853 | 12, 212.76 .13 
ROTI oll Rane Sek ment eee ie MA Td ea 82, 613 8, 966. 94 eal 
Southeatron dh ena cee ton cc ie eke a 821, 856 | 38, 084. 68 .12 
INoTtneErond hy cme eye ete oe ce ee ke PS ees 123, 250 | 14, 386.78 12 
IN OY Glande wee rene ae nna te UMC CR A Foose oad Poe oe 38, 257 3, 839. 37 -10 
EE POMSOG meee eee aE eer Sai yous Sill a ae 32, 902 2, 304. 26 . 07 
CIN yr eaten aera eae nina Mini ees ES a Be eas 13, 856 1, 049. 22 . 08 
Total..... ata monica NEN ral eis Mh Ee ee 1, 287, 006 | 158, 056. 22 12 
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TABLE XI.— Details of the lobster fisheries in 1885. 


j 
Average 
District Quantity. Valte. | price per 
100. 
Number. 
SMA ENON GR Sec adhe = nsuteus ecac cise eee om ate emer eee he eee 61,000 | $5, 078. 60 $8. 33 
PANCOPSIMT Se oe eek See cram tees see ee OSE ROR ee Meee mae Rw RE ee 1, 000 80. 40 8. 04 
Buskerod’).32-55-/%- nfl daiaicinisinelan alae aie ae ceemia nee ents erie eeennee 500 53. 60 10. 72 
LEV arn Kiba pba ees oan eee ae nh Ee ne eee 99, 890 9, 300. 67 9. 31 
BeOS D ERO e ly Cee ese ei neke bec cu my Nae Lear eS eT TI Seen Ae ci 33, 000 3, 537. 60 10.72 
INedenaa eet cee aes an. Noa ok PAR IR OE 21h” An SUID i ince Danie 128, 547 12, 543. 21 9.76 
Ipistenand ¢Mian daly: 27 0 22 Oe OLE Re ee ee eee ONT eed ak 233, 770 | 29, 756. 04 PTB 
DUDMGNIO OLE Peo ay Cara eh rn cet. Se Sa Rin Wart Rie De Ot 232,305 | 26, 286.78 11.32 
South Bergenhns....... See eta Gee a etek Sea aan ena: see Ree ee 155, 049 14, 126. 28 9.11 
NorthyBeraon his. snot seco nc sr Senco nee ek el wae eee ei 46, 950 4, 197.68 &. 94 
NOMS CARES ye ere se Md BN Sd, Naeem ee Sealant) es ea Oy 15, 860 | 1, 700.19 10. 72 
NOGA eee stots aoe oasis aes cece eA a ee ee 1, 007, 871 | 106, 661. 05 10.58 
Tani XII.—Details of the oyster fisheries in 1885. 
Average 
District. Quantity. Value. price per 
hectoliter. 
| mareee ci - 
TTectoliters. 
Smaaleneneg eae ser ee ee eae ke hes cee Mec ek ein 20 $214. 40 $10. 72 
PAREOTS DIS barctet eee beens oe See aie ee cee ae ee 1 8.58 8. 58 
LEAN) Fe CT RG (et a= 7s CE ay UE ed ee Aen A an Gee aie 5 4u. 20 8.04 
Jarlsberg and Laurvig .......-.... Ss aera ae aria ee eee 39 454. 26 11. 65 
INORUDEDOEEGMNUS oom ee cis ree see eee ere eee 24 111. 49 4. 64 
ER GTES Col eee ed Ao IE his Ack ae SN See 11 28. 64 11.70 
Somuhpeanon dihgenn gers se eee ae aes erik ae ae nee See eee epee mee 45 288. 10 | 6.40 
Nortvbehron hij entre s.ceesc sacs oc oe conten cae ae nee cae 8 53. 60 | 6. 70 
DY Le eee oe Rare de ea ay a Ee oy AE he ee 153 1, 299. 27 | 8.49 
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